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MATEMATHKA 
M. A. AM3EPMAH un &, P, FAHTMAXEP 


YCTOMUMBOCTh NO JIMHEMHOMY MPHBJIM)KEHUIO 
MTIEPHOJMUECKHX PEWIEHHM CHCTEMbI J[M®SEPEHI[MAJIbHbIX 
YPABHEHHH C PA3PbIBHbIMH NIPABbIMH 4UACTAMM 


(ITpedcmaeaeno axademuxom H. I. Ilempoeckum 23 IV 1957) 


Uccneqyetcs yctotunpoctb no JlamyHopy mepHoguuecKkoro pemeHua* 
i= 2; (t) c Mepvogom t cucTeMbI AudiepeHUMasbHbIX ypaBHeHHii 


az 


= fi (2 - + +s Sry). (1) 


IIpappre uactH f; 3aaHbl B HeKOTOPOM OeCKOHeYHOM KPHBOJHHEMHOM 
wunuHpe C, uMerwulem cBoell OCbIO KPHBYIO 2; = 2; aye 

| IlyeTb 6ecKoHeyHad NocmefOBaTeJIbHOCTh THMepmoBepxHocTeli («MOBepxHO- 
‘TeH Pa3pbIBa») 


| PilZiss os Zaea (2) 
oe uHnuHap C Hua o6nactu H,, a MHTerpasibHad KPHBaA 2; = Z; (t) 
flepecekaeT runepnopepxHoctTw (2) B Toukax M, upH t=t,, nepexoqa c 
| a tc «OTPHIaTeMbHOM» Ha «NOJOKUTeIbHy!O» CTOPOHy TunepmoBepx- 
ocTH (2). 

Mbt Oyzem Mpeqnosaratb, yTo MpaBble yvacTH f; ypaBHeHul (1) B UMMAApe 
[ yNOBseTBOpAIOT yCIOBMaM: 

1°. ®yuKunu f; HenpepbiBHbl B Kaxyonw oOsmactH H, (BKsOUaA rpaHullpl 
Fo1=0 u F,=0), a mp Mepexogec OTpulaTesbHO Ha MOJIO*KUTEJbHYyIO 
tTopoHy runepnopepxuHoctu F, = 0 dyHkuun fj MOryT HCIBITbIBATh Pa3pbIBbI 
mepporo poja. Bennunny paspbiBa f; B Touke M, o6o3HauumM uepes &. 

_ 2, OyuKunHn fi B Kajol oOnacru H, AudpepeHiMpyeMbl OTHOCHTeJIbHO 
Riy+++> 2n B TOUKAX HHTerpaIbHOH KPHBOH 2; = 21 (t) ( (faa St Sa), 

: IIpH 9TOM JudepeHupyemMocTb paBHOMepHa OTHOCHTebHO f¢, T. e.* 


| 5 3 A, 
fires aay m+ (SL) G—A +00), ©) 
jar» Pj Jette 

n Ie 
re p= (3 [z; —7 (08) u ~@) _,9 PAaBHOMePHO OTHOCHTeIbHO ft (fy 


ip 


<t< tx). 


* Snech HW Jamee laTWHCKHe HHJeKchI i,j mpoOerator sHayeHua 1, 2,...,n (n — puKcu- 
DOBaHHOe We0e YHCO), a rpeyeckuit HHAeKc A mpoberaer OecKOHEYHY!0 NOCIeAOBATEMbHOCTH 
BHauenuh 1, 2,... 

** Ycnopue 2° 3aneqoMO BBIMOHAeTCA, ecu cbyHKuun f; HMeIOoT B KaxoH yactu H, 


uNuHApa C HenpepbIBHbIe YacTHbIe MpOMSBOAHbIC MO BC EM MepeMCHHBIM. 
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3°, BpilouHAIOTCA yCJIOBHA, OOecMeuMBalollMe CyULeCTBOBaHve HU efHH-| 
CTBEHHOCTbh pelieHus cucTtempr (1) B KaxyoH oOnacTH H, MpH 3aaHHbIxy 
HavaJIbHbIX 3HaveHHAX CyHKUMH 2;, a TakKKe YCJIOBHA OecMpelATCTBeEHHOTO\li 
NpOJOJMKCHHA TO HeMPePbIBHOCTH MHTerpasIbHOM KpHBOH us oOmacTH H, Bi’ 
caleqyrouryio o6nacTh Hy44. 


f 


4°, ®ynkuuun f; NepHOAMUHbI OTHOCHTeJIbHO ¢ C MepHOjoM 7: 4 


! 


Filzays 25 Zab 2) Sain tan wpe) (4)) 


] 
| 
| 
| 
i 
| 


Kpome Toro, NopepxHocTH pa3ppiBa (2) B WHaIHHIpe C yoBseTBOpAIOT| 
yCJIOBHAM: i 
6°. Punepnopepxuoctu F, = 0 He mepecekaloTtca ypyr c Apyrom. 


6°. Kayan u3 dyukuui F, HenpeppipHa, a B TouKax M,—raayKaa;} 


10 OHY CTOpoHy moBepxnHocTtH F,=0 umeet mecTto F.>>0, a no Apyry1} 
Fe, | ‘| 

7°. Tipu mapannenbHom cyBHre Byoub ocw ¢t Ha BeIMYMHy t CeMeliCTBO} 
rumepnopepxHocteH (2) mepexoquT camo B ceOa, a B Mpesemax TepHoa ti 
YMCJIO MepeceKaeMbIX THMe€pMOBepXHOcTeH KOHEYHO. 

OnpeyeuMM Telepb «CHcTeMy JIMHeHHOTO MpHOMxKeHHA» Asa cucTembI (1)! 
M10 OTHOWeHHIO K pelieHHio 2; = 2;(t) cleqyrouluM o6pa3om: ; 

1°. Wurerpampubie KpHBbIe STO CHCTeMbI MexKy NwocKocTamMu t=ty. Ay 
t=, HeMNpepbIBHbI H YOBJIETBOPAIOT B 9TOM OOsAaCTH CHCTeMe JIMHeHMHbIX 4, 
AuppepenuvaJbHbix ypaBHeHHh | 


dx, ae Ole 
ae pe : 
dt » (ae, iho: si (5)| 
: jl—t ; 
rye Kosppuunente (Of ;/Ozj)z-S(4) BbIYHCIAIOTCAH, MCXOAA U3 cbyHkuu f; By 
o6mactu H,. | 
2°. [Ip nepeceyenuu nuiockocreli t = t, MHTerpaJbHble KpuBbIe x; = x;(t)}) 
HCIbITbIBaIOT PaSPbIBbI, OMNpPeeJIAeMbIe H3 JIMHEHHIX COOTHOLIeHHH | 


ti(te +0) . a1 te—0) =i 3 Atmx, (t, —0), (5')) 


J=1 
rye 
ee OF ,/0z; af: ak 3 OF , OF= (6) | 
J (dF (dt | iy, dt Oe; herkpgy | 


SaMeTHM, TO, Kak JlerKO MpoBepuiTb, ycnopue (5’) 9KBMBaJIeHTHO! 
yCJIOBHIO 1 


n 
Xi (ta + 0) — %; (ta —0) = EF SAF; (ta + 0), (5")) 
j=1, | . i 
rye liye onpeylenseTca us (6) mocwe saMeHbI B 3HaMeHaTeyle uHJeKCa MUHYC| 
Ha II0c. | Ny ‘i 
MurTerpasbuble KpuBble HewMHeHHO cucTempr (1) cunTatoTca HeTIpepbIBHEI-| 
MH, @ MHTerpaJIbHbIe KPHBbI€ CHCTeMbI JIMHeHHOrO NpHOMMKeHHA paSpbIBHEI.) 
SuaueHHe Tak BBeJeHHOH cucTemb mHHelHOoro IIpHOJMKeHUA Onpeyxenser| 
culenyiollad TeopeMa, SABJSIOMAaACA aHaJIOTOM KJIACCHYeCKMX pesysbTATOB| 
OTHOCHTCJIbHO YCTOMYMBOCTH NO JIMHeHHOMy MpHOWMKeHHIO, yCcTaHOBJeHHEIX, 
JianyHoBpi (1) Ana cuctem ypaBHenuit Bua (1) c aHamuTuyeckumMu HM He-| 
NIpepbIBHbIMH H JOCTaTOUHO TaqKHMM TpaBbiMH wacTAMH. 
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| Teopema 1. Ecau 6 npednoaomenuax 1°—7° nyneeoe pewenue x; = 0 
ucmembl AUHEUHO2O NpubAUoCeHUA (5) + (5’) acumnmomuyecku ycmotiuueo, 


mo u pewenue 2; = 2;(t) ucxodnot neaunetinoti cucmemot (1) acumnmomu- 
ecKku ycmotiuueo. 


E Xoy HOKAa3aTeJIbCTBAa TEOPeMbI COCTOHT B CJIEXYIOULEM: S3allHCbIBaeM CH- 


Temy (1) B oTKNOHeHHAX x; =2;— z(t), KOTOpbIe 3aTeM mpeobpasyem B 
MepeMeHHBIe Y; C MOMOM[bIO MpeocOpasopanua JIanyHoBa 


xi = Dili (t) yi (7) 
j 
Irge Matpuua L(t) = |\lj;||, Kak uy JIanmyHosa, ompeyesiseTcA PaBeHCTBOM 
“ LAB) eX Ne Vaee. (8) 


Snecb X (t) — PyHaMeHTabHad MaTpHa CHCTeMbI JIMHeMHOrO mpHOaMxKenNA, 
V —noctosHHaa matpuila, (tburypupyiomlaa B paBeHcTBe 


K (£42) = Oe (9) 


B mpeoOpasospanuu (7) Koodpuuvents /;;(¢)—pasppiBupre (npn t = ¢,) 
(byHkuuH. B mepemeHubix y; HHTerpasibHble KPHBbIe WHHeHMHOTO MpHOTMKeHHA 
3ayalOTCA HeMpepbIBHBIMH CyYHKUMAMH, YOBJIETBOPAIONIMMH CHcTemMe JIMHeH- 
HBIX udPepenunabHbIX YyPpaBHeHHH C MNOCTOAHHbIMH KoOasdpPpumneHTamu, 
OJHHUMU HW TeMH Ke JIA BCexX HHTepBaJOB t,_1;Rt<t, 


Hi 


A 
«| 


Pie >; QijYj; (10) 


Yi (ta + O—yi (ta — 0) = — 47 >, oi y(t. — 9), (11) 


jel 


‘rye 7; CBaA3aHbI c & COOTHOIMeHHAMH 


=D Ui (ta—O) at, (12) 


| a gj B mpocrpancTBe (y,t) urpaior Ty %e pOJlb, ¥TO MH BeNHUHHEI hj 

_B Tpoctpauctse (xX, f). 

B jasbHelilliem JOKa3aTeIbCTBO MpOBOAHTCA c Nomobio PyHkunH Jlany- 
HOBa, MOCTPOeCHHHIX Jia cucTemp (10). IIpH stom ycaosua pasppiBos (11) 

HCMOJIb3yIOTCA MPH HCCeAOBaHHH MOBeeCHHA MHTerpaJIbHbIX KPHBbIX HeJIH- 

_ HeHHOH CHCTeMBI B «yrJIOBbIX» OONaCTAX, 3AKJIOUCHHbIX MeXKly MIOCKOCTAMH 

t = t, HW COOTBETCTBYIOMIMMH NOBeEpXHOCTAMH pa3pbIBOB. 

Kak 4 B KJIacCH¥eCKOM Culyyae, pellienHe x; = 0 JMHeliHoro NpHOsmxKeHHA 
ACHMNTOTHYeCKH ycTOMYHBO Torqa H TOJbKO Tora, Kora BCe KOpPHH 
XapakTepucTuyeckoro ypaBHeHua det(V—pE£)=0 pacnowoxeHbI BHyTpH 
eqMHuuHOrO Kpyra |p|=1, uM 3aBeqoMO HeycTOHUHBO, eCJIM XOTA Obl ONHH 
KOPeHb JI@KHT BHe 9TOTO Kpyra, T. e. Asa Hero |p| > 1. 

Teopema 2. Ecau xoma Oot odUuH us KopHet xapakmepucmuueckoeo 
ypaeHenus cucmembl Auxetinoeo npubsauscenun det(V—pE)=0 no modyaio 


Oonowe eOUHUYoL, mo nepuoduueckoe pewenue 2;=2;(t) cucmemu (1) ne- 
ycmotiaueo. 
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JloKagaTeJibcCTBO TeopeMbl 2 aHaJIOrHYHO KJIaCCHYeCKOMy CJlyyalo, HO 
YUMTbIBAeTCH KOMMeHCalHA CKauKaMH BOSMOXKHOrO yObIBaHHA (pyHKUMH V ByOub 
TpaeKTOPHH B YIJIOBbIX OOMACTAX. 

IIpumeuaunue 1. B Ksaccuyeckom CJlyyae, Kora MpaBble YacTH ypaB- 
Hennii (1) —HempepbiBHble H JocTaTouHO ralaqkune PyHKUHH, JiMHehHHoe TIpH- 
OWKeHHe, peliaioujee BOMpoc O06 ycTOMYMBOCTH, 3allMcbIBaeTcA B copMe (5) 
Wid Bcero HHTepBasia ty) <t<c oo. MoxHO MOKa3aTb, YTO HM B pacCMaTPH- 
BaeMOM CJIydae paspbIBHbIX IpaBbIx uyacTeli B cucTeme (1) sHHeHHOe NpH- 
6MKeHUe JIA BCero HHTepBasia ty <t< co MOET ObITb 3alMcaHO B opme 
(5), ecmu OObuHyIO MpousBo_uy1o Of;/0z; 3aMeHHTb MpoHsBOAHOL B 0006- 
IWeHHoM cmpIcue D,f;, KoTOpad oTMMYaeTCH OT OObIUHOH mpou3sBoqHoH Of ;/0z; 
yueTom usenos c }6-cyHkiuamu JIupaka. Tora cucTremy JMHeHoro IpH- 
OuIMKeHHA 

dx. s 
ap = >) [Dif ileSox) (13) 


a 


MO2XKHO B Pa3BEPHYTOM BHJe 3allHCaTb Tak: 


Ge; : OF j “4 Oo y 
caren Dy ( az; go PDF jae —t)] ay, (14) | 


jen 


rye 


Otcioya cpa3y nmosyuaem (5) + (5’). 

IIpumMeuaune 2. Ecau cbyxkunn f; HempepbiBHbl, HO HX YaCTHbIe Mpo- 
H3BOHbIC HCIbITHIBAIOT Pa3PbIBbI pH Nepexoye uepes oBepxHocTu F, = 0, 
TO yCJIOBHA paspbiBoB (5’) oTHagqaloT, H CHCTeMa JIMHeHHOrO NpHOsHKeHHA 
Waa Bcex ty ¢t<C oo 3allMCbIBaeTCA B OObINHOM Buse (5), rye KOIpPPpHIHeHTHI 
(Of:/0z;),_s4, — KYCOUHO-Hem pepbIBHBIe (PYHKUHH, HCMbITHIBAIOMLHe pa3pbIBbI 
Non tJ: 


Mockosckui du3vko-TexHnyeckHit Tlocrynusio 
HHCTHTYT 18 IV 1957 


WMTHPOBAHHAA JIUTEPATYPA 


1A. M. Jian y HOB, OOmaa 3azaya 06 ycro#unpoctu ABuxKeHHA, XappKoB, 1892. 
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Aoruane Akaygemuu nayx CCCP 
1957, Tom 116, No 4 


MATEMATHKA 
A. C. BYPPOB 
aS TEOPEMAM BJIO)KEHHS 
Kipedemaibee cendenaten A. H. Koamoeoposoim 11 IV 1957) 
y. Hactosulaa 3aMeTKa TIOCBAILeCHA HCCJIEQOBAHHIO BOIIPOCOB, CBA3AHHbIX 
oOpaTHOH Teopemol BsomKeHHA C. M. Hukospcxoro. 


B uactHocTH, B Teopeme C. M. Huxkompexoro ((1), Teopema 3.52, 
Tp. 300) qoka3aHO cJeqyrollee MpessoxKeHHe: 


| 


Ilycme dyakyua 9 (%4, ..+ 5 Xm), OnpedeneHHaA Ha nodOnpocmpaxncmee 
Rm = {— OSX; Koo,i= 1, ..., m, l<m<n, npunadnencum xk kaaccy 
n—m 
Gg — 
WD? (l<p<ov), npuwem r— aa >Our — nononcumearbnoe 4ucao. 
To2da mootno nocmpoumbo dyxKyuio f (x4, ... , Xn) OM Nn nepemenHolx, 
62adarwyto ceolicmeamu: 
BEE Loo: 
ee ns aU, Geen) =O (Xan oe ts Aen): 


(Onpegenenue xnacca H%) cm. (1), erp. 268.) 


. 8 fT 
Mbt 6OyeM paccMaTpuHBaTb CJly4ah, Korga rf — =0, H  mokKaxem, 


JuTO IIPHBeeCHHaH BbIlle TeopeMa cCOxpaHAeT CHJYy, eCJIM CUYHTaTb, TO 
1H ==L (Rn). Kpome Toro, Mbl uccJleyyem Bonpoc o NoBeyqeHHH nponsBo;- 
(HbIX IIpOAOUWKeHHOH dyHKWHH pH noyxoye K MHOrooopasHIo Rm, 3TH Halu 
|PC3yJIbTAaTbl ABJIAIOTCA YCHJIEHHeEM COOTBETCTBYIOWMX pesysbTaToB JI. JI. Ky- 
ApaBuesa (7) B TOM Ke Mane. 

ie 2. beopema li Tlyerh (x45! 0, 5 xm) GL, (Rp), Loom<nyl mop < ow, 
| Toeda moocHOo nocmpoums erat f (%1, ... 5 Xn) OM nN nepemeHHolx, 
Job nadarowyyro ceolicmeamu: 

CC 

a) f © Han” > 

ONeihis os yO) ef Ore i heee $e) 

@ynkyun f, Komopaa yOoeraemsopnem ycaoeunm meopemol, Umeem Bud 


OL Be ee ra ara in) =(ae)"x 


| x \ TONG ass. a tims Xm+1y+ +95 Xn) 9 (ty PX ees tm + Xm) dt, ...dtm, (1) 
Rm(ty 3 
20e 
KG hones) tins Xm+1> Speers Xn) == 
m n "le m 
2 \ x0] —3 (jun) +1) (3) Jevp|é Spt fa dt 
Rm (4) 1 m+ si 


IIpumeuanue 1. B merpuxe L, Teopema | Momer ObITh yCHJIeHa. | 
= " (| 


Mpa nenom f(x,,..., Xn)€W, 7 °.(Onpefenenue kuacca Wey cM. (*).)| 
Teopema 2. Pynxyun f (x1, ... , Xn), ONpedenteman pasercmeom (1), f 


umeem npouséeodHEle sioboeo nopsOKAa (eollue Fr), CYMMUpYyemble C 6eCOM 


$47 es 


. ae ‘ (r-+s) 
(-—o9[-(Sah 7 ere | 


SC|9 lee)» (2)) 


bde s 22 1, eam “oy A aul Qa ay ee onan Cee 


r 
yenoe uucno; O<a<1 (npu p=2 moocHo nokasame, umo 6 = 0). [ocmosn- 
Han C saeucum om 6eAUMUH 6, Pp, mM, Nn. i 
Teopemp! 1 u 2 fomycKatoTr JaubHelilIMe BHAOH3MeHeHHA B TOM CMBICJe,| 
YTO (PYHKIMIO, 3aaHHylo Ha rpaHulle OOMacTH, MOXKHO IPOMOJOKHTb HY?KHbIM| 
o6pa30M B BHe rapMoHMYecKOH dbyHKUHH. B uacTHOCTH, JIA eMHHUHOrOl 
Kpyra o joKa3aHa cyleqylollad Teopema. | 
Teopema la. Jlycmb na epanuue Kpyza so paduyca p=1_ s3adanay 
gynkyun o (6) €L,. 
Tozda apMOHUUecKas eHYymMpu amozo Kpyea ynKyun u(p, 9) makasn, umol 


u (1,0) = (6), npunadseocum « kaaccy HY!” (s) (adece m=1,n=2,7—" 


=<, 1<p<o). 
Jloka3atTembctTsBo. Ilyctb 


© (6) =a (ap, cos k6 a bp sin RO) — > Ar (8) 
0 0 
byHkuua nepvoya 2x, npwHaqnexamaa K L,(0,2x). Torga no Teopeme 


Befieputpacca ERI nlocsleoBaTesbHOCTD. TPHPOHOMeTpHYeCKHX NOsH+h 
Homon 7, (6) (n= 1,2, ...)rakan; ato 4 


21 


7 1/p 7 

le—Talo=(\ 12 @—TaO a) =C(n)>0 mpu noo. (3)| 

1 | 
TlonoxxuM 

Sn = Sn (9; 6) = S) An (8), tm (93 6) = 


Jlerko mpoBepuTb, 4TO 
' 2m 
Tr (9; 8) = —| [2F ony (u) — Fa (u)] o (u + 6) du 
0 
rye Fy (u) — agpo Petiepa. 
Oreiona, MO OOOOMeHHOMy HepaBeHctBy MuyKopckoro, yuHTbIBad, 4To} 
ul I 
Ta F,(u)du=1, 
0 


rye B— nocrosunaa. 
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j| Torga us (3) u (4) u Toro data, uTo t%(9;0) = 7, (0) aaa Bcex Tpuro- 
NHOMETPHUECKHX MOJMHOMOB N-ro NopsyKa, AMeeM 


I? — Tn (9) lp < (B + 1) C (a). (5) 


IlocrpouM rapMonuyecky1o (pyHKILHI0 


27 oo 
u (0, 8) = +— | Diprcoskt-e(t+6)dt (O<p<l, 0<0< 2x) 


90 «CO 


MW TapMOHMYecKHH MowMHOM (2n — 1)-ro nopayqKa 


- 


27 oO 
®,, (p, 9) =3,| Si)" cos kt -t, (0; t + 6) dt. 
90 O 


fi co 
SametuM, 4TO o (6) —t) (9; 6) = > = Antn (8) + »> A, (9), T. €. COMepxKUT 
1 2n 
)TapMOHHKH NopsjKa BpILe Nn. 


IIpumenaa mpeoOpasospanve A6ena yun O<Xo< 1, nomyuum ye cos kt = 
0 


[= S\(e-+ 1) Arey (1), rae Atpt = pt — Qokts + ph+2 — pk (1 —p)?> 0 


B cusy 3Toro 
2m co 
u (6,0) — Pn (6,6) = 5=) Net DARE Ig (E+.9) — tn (i 6 + Oat, 
0 nh 


| orcioga 


4 on 1p 
|u— Oni = ( | 140.0) —®n(¢, 8) dp db) < 
0 0 ; 
fo) 1p 
<lle—% ©) lp \ Dlk+yarA]ede) <S2LVC@  — w 


Tak Kak 
1 
UNE (epi OMe... 
\ ok? (1 i Pans ae a oe EE NT Ss ta 


0 


Ansa nommHomos ©, (9,9) umMeloT MecTo HepaBeHcTBa (*) 


ao, 
| de! L ((R) < Cn! || Pa ||, 0) 
(7). 
‘a'®, 
= I 2, ew e]y 
> ae! ler) < Cn" ||Ppz IIc x) ( ) 


rye 
1 27 1/p 
[Palin = (\\\1%a@,6) rede) , R>0. 
Ro 
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Vis (6) u (7) vaBecrHpmm metogom Bepuuireina AA o6paTHOH s3ayauHl) 
TeOPHH alINpOKCHMAallMH JIerKO NosyyaeM 


u(p, 0) € Hy!” (c). 
IIpuMeuanne 2. Ycnosue (6) MO%KHO 3alvcaTb B BUC 
| 4 (9, 6) — Pn (p, 8) [lp = 0 (2-4). 


Orcioga, culegya Surmyugy (°), MOxKHO yTBepxKaTb, uTO u(p, 6) — ruiaqKkaa} 
(byHKUMA, IpHnaqexkamlan K Kaaccy Lippy — 
Ilo onpegenenuio u(p, 9) ELip,«, O<a<1, ecu HMeIOT MecTO CBOMCTBAS 


|| u (e, 6 + 4) — 2u (p, 6) + u(,0 —A)\|, =0(h*), 


1—h on 


({ | 


He 


Is 
| u(o + h, 6) — 2u (0, 6) + u(o—A, Pe dea == 01") 


[| 
Teopema 2a. I7pu ycaosuax meopemot la eapmonudeckan yHKyusy 
u(p, 0) umeem npouseodHele ecex nopsOKO6, yOoeremeopstolue YCAOBUIO | 


al 
[Se doy ae C || 9 IIo: 
[250 —prws| <Clelle 
L (R) 
2de 8 > 0, l=, 2, 0 ae (np ip = 2; Si 0) aC — Kogemanmna. 


Jloka3aTe€AbCTBO 9TOH TeEOPeMbl OCHOBaHO Ha ABHOM I1peycTaBJieHuy | 
(pyHkuun u(p,8) uw cBolcTBax sypa Ilyaccona. i 
OrmetuM, 4TO Teopema | MoxeT ObITh JOKa3aHa IA OOMacTeli, orpaHu- } 
YeHHBIX JOCTaTOUHO TiayKuMH MHOrooOpasuamu. Mcnombsya Teopemy 1, 3Tof 
YTBepxKeHHe JOKaSbIBAeTCH COBEPIeHHO aHasIOTHYHO jOKasaTeJIbCTBy TeO- } 
pemst 6.2 C. M. Huxospcexoro ((1), ctp. 317). 
B 3akJuOueHHe BbIpaKaloO HCKPeHHIOIO G6ylaroapHOcTb MOeMy HayuHOMy | 
pykopoyutemo C. M. Hukompckomy 3a BHHMaHHe HM MOMOMIb B padoTe. 


Matematwyecku uHcTutyr um. B. A. CrexmoBa Tlocrynuno 
Axanemun HayK CCCP 30 I 1957 


UMTHPOBAHHAA JIMTEPATYPA 


‘Cc. M. Huxoabekuit, Matem. cOopn., 33 (75), 2, 261 (1953). 2 JI. T. Ky me] 
papuwes, JIAH, 107, Ne 4, 501 (1956). %C. JI. Co60nme8B , Hexoroppe npumenenus | 
(by HKUMOHAIbHOrO aHaJIH3a K MaTemaTHyecKon Pusuke, JI., 1950. * H.C. Byrpos, JAH, 
115, Ne 4 (1957). ® A. Zygmund, Duke Math. J., 12, Ne 1, 47 (1945). 


Jloxaaye Akanemuu nayx CCCP 
1957. Tom 116, Ne 4 


MATEMATHKA 


A. E. TEJIBMAH 


O TIPHBOXMMOCTH OAHOFO KJIACCA CHCTEM 
AW dEPEHWMAJIBHbIX YPABHEHHA C KBA3HNEPHOAMYECKUMH 
KOI® OHUMEHTAMH 


(IIpedcmaeaeno axademuxom B. H. Cmupxoeoim 4 I 1957) 


Bonpoc o mpuBosuMoctu (1) cucTeM AuddepenWvaJbHbIX ypaBHeHHi c nouTH 
TlepHowuuecKHMH KosdPuWeHTaMH MaJio OcCBellleH B JIMTepaType; oco6eHHO 
| clO*KeH CYA, Kora HYJb ABIAETCA TOUKOM CryWeHHuA YacTOT KosPuLMeHTOB. 
| Tnapyol TpyAHOCTbIO, OTMMUAIOUeH STOT BONpPOC GT aHamorMyHOrO  Borpoca 
WIA MepHoduyeckux PYyHKIMH, ABIAeTCA, MO-BUHMOMY, (akT He3aMKHYTOCTH 
ceMeHCTBa NOYTH Mepvosuueckux PyHKUMH C HYJIeBbIMCPeHHM 3Ha4eHHeM OT- 
HOCHTeIbHO OMepalluH MHTerpwpoBaHHs. 

B paOote u3yyaeTCcH BONpoc NpHBOAMMOCTH OfHOTO KJlacca CHCTeM JByXx 
JIMHEHHBIX YpaBHeHHH C KBa3HMepHouyecKHMH KoOasdpuUveHTaMH. 

Hccelopanve cylecTBeHHO Olupaetca Ha JoKasaHHyro H. II. Epyrunpim 
(1) CBA3b HaJIH4YHA WIM OTCYTCTBHA MpPHBOXMMOCTH C BO3MO%KHOCTbIO Ipel- 
CTaBJIGHHA HeKOTOPbIX HHTerpasioB B Bue 

if 


\¢ (x) dx = at + (8), (1) 


(3) 


re a — moctosnHas; P(t) — orpanHuuenHad dbyHkuua; o(t) cBAaA8aHa Cc KOap- 
(pullMeHTaMH JaHHOH CHCTeMBI BECbMa CJIOXKHEIM OOpa3soM (¢ (ft) 3aBUCHT OT pe- 
WeHHA ypaBHeHua PuKKaTu, KosPPulNeHTb! KOTOPOrO CyTb JIMHeHHbIe KOM- 
6uHalluH KosPdpvUWeHTOB JaHHOM CHCTeMbI). 

B pa6ote BBOANTCA HOBIM alnlapaT COOTBETCTBCHHO-MaxKOPaHTHBIX pAOB, 
KOTOPHIi aeT BO3MO2XKHOCTb OMeHHTb KOIPPUUHeEHTH! pAa Pypbe AA KBasH- 
nepvowuveckoro pelieHuA yNOMAHYTOrO ypaBHeHus PuKkaTu, a Take JA 
dbyHKkunu o(t), YTO NO3BOMAeT MPOBeEPHTH BbINOMHeHHe yCoBUH (1) u, ceMoBa- 
TeJIbHO, WaTb MOCTaTOUHbIt KpHTepuu AIA NpHBOAMMOCTH H38y4aeMoro Kuacca 
cuctem. IIpu 9TOM oKa3bIBaeTCA, YTO CBOHCTBO [MPHBOJMMOCTH CYLLeCTBeHHO 
CBAZaHO C apucpMeTHYeCKOH Mpuposzol yacToT KOSPPUUHeHTOB CHCTeMBI HM NOSTOMy, 
BooOlle TOBOpA, OGsafaeT «HeycTOMunBocTbioy: HafliexalluM OOpa3oM BBI- 
6paHHoe CKOJIb YFOMHO Masioe H3MeHeHHe OMHOM U3 UaCTOT AelaeT NPHBOLMMYIO 
cucTeMy ielpHBOAHMOH. 

Onpegeneunue. Ilycrp f (t)—kBasunepwoguueckan cbyukius. Iycrp 


F(A) = Dy aj, 
j=0 


rye aj > 0; lima; = 0. 
j> oo = 
Byjem Ha3bipaTb f(A) COOTBETCTBEHHO-MaKOPAHTHBIM PHAOM 
(pyHkuHel) Aa cbyHKuuy f(t) uM mucaTb 


F(t)<FQ), 


ec JIM 


IIpH¥eM 2TOT PA CXOMMTCA PaBHOMePHO, 
P(t) = > Tirta «stig, CURE TRE A OSS Oe i ae 
[nal rlmal-P es Fl Mali = 
Iyctp fi (t) Zh), fe) She. 
Torgja wMeroT MecTo Teopemp! 1—4: 
Teopemayiayfr@cer2 ) 2% (A) + fe (A). 


( E 
Teopema 2. fi(t)-fo(t)€i10)-feQ. 


Teopema 3. F (t)=e4*\ f, (x Jeardx ec LO (4> 0). 


rm TO —4 8 


Teopema 4. |/, Oi faa ) (ecau psd Oana fF, (d) cxodumca npu = 1). | 
Teopema 5. I/ycmb Oaxo ypaenenue PuxKkamu . 


= §(t) +f (t)<-+r(t) 2, 


2de &(t), f(t), r (t) — Keasunepuodureckue ynkyuu. 
Ecau cywecmeyrom &(), F(X), r() (c paduycamu cxodumocmu px006, i 
6dAbmumU 1) maKue, “mo ) 


EHeEs FHSFOs rW <r; 
F(1) + 2VE(1)r (1) <2 0), 


mo: 
1) cywyecmeyem Keasunepuodu4ecKoe pewenue ypaeHenus * (t); 


2) cywecmeyem <(h) makasz, 4mo coomeemcmeyomuti eli pAO umeem pa- i 
Ouyc cxoOumocmu 6boAowule eduNUYEL u ) 


ae aa IS 
Teopema 6. IJ/ycme 
9(t) <¢()), 
npuwem paduyc cxodumocmu o(d) Gonowe edunuuol. ITycme 


t I 
\¢ (x) dx =at + O(é), ede Poetic lp bh 
0 


Aaa moeo, umobe. dynKkyusn DO (t) Oona oepanuuena, Oocmamouno, umobor 4 
CxXOOUNCA psd 


A" Re [e (A)] 


| My, + Me@_+---+M,@, | ? 


ro) 
i Qy, 20e ayq= 


min 
|my|--|m2|-+++++|m,_| =H 
nod Ry{e(s)] noAumaemca ocmamounolti waren ps0a © (A) (HauAUsiuaA cme- 
neo M?), 
Teopema 7**, J[na moeo «mobo gynKuyun M(t) Oolza o2panusena, 


* a 
OT, Ons cries ®, — UNCJIa JIMHeEMHO He3aABHCHMBIle. 


** MopmysMpyetca B O603HaYeHHAX Teopempbl 6. 
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jo20a paduyc cxodumocmu R dynkyuu o(h) Goaowe eOunuyol, Oocmamouno, 


lim | my ma, +--+ + ttta@,| UM =r oR. 
|, |-+|12|-++ +++ |p| =H oo 


Teopema 8. ITycmb Oana cucmema 


P= PAC) Pa Oy, P= Py t)k +P.) 9g, (2) 


puuem Py, (t), Pyo(t), Por(t), Poo(t) umerom paduyco: cxodumocmu coom- 
CMCMBCHHO-MQINCOPAHMHOLX pO OOAbUILIE eCOUNUYoL; NYyCmb yYpaenenue 
uKKamu 


MPI (2. — Pale (3) 


doenemeopsem YcaosuaAM meopemol 5 u nycmo R>1—xHaumenowuti us 

aduycoeé cxodumocmu coomeemcméeHNo-mascopanmnAolx pAdoe AAA P3,(t), 
12 (t), Poi (t), Poo (t), =(Z). . 
Toeda OAA npusodumocmu cucmemet (2) Oocmamouno ebInoAHeHUe Hepa- 


lim | 17144 +E MMyWg +++ - MpWa| V4 =r<R. 
|17,|+-]172|4-+ + --F | ,)| => co 


Teopema 9. ITycmo Py, (t), Pie(t), Po (t), Poo(t) @ cucmeme (2) 
uMeIOM PUAOUYCoL CXOOUMOCMU COOMBeEMCMEEHHO-MAINCOPAHMALLX pA006 ObALUUE 
eOUHUYbL, NYCMb ypaeHenue PukKamu (3) yOoeaemeopaem YcAaceusm meope- 
Mol 5 U NYCMb 1, Wy, ..., On — “UCAA ANceOpauuecKue (UAU ANeeO6pau4ecKue 
€ mounocmbto Oo obwWje2eo mHOIKUMeAA). 

Toeda cucmema (2) npuéeoduma. 

Ilpumep*. 


x =(—a-+sinat) x + ycos8t, y=xsinat + ysin? at 


(« u 8 Hecousmepumel, a >> 0). Upumenaa teopempr 5 u 8, nomyyaem cueqyio- 
ive pe3syuibtath. Ecu 


lim =| my, a+ m,B|—1Mlmaltimal) < R, 


|17,|4-|12|+ eo 


rye R— HaHMeHbIUIMH NOJOKUTeJIbHBIM KOPeHb ypaBHeHHA 
Mae RO fo Mea Get "es 


cucTema upwBoquma. Ecum a uv 8B — unca asreOpawueckve HeCOM3MepHMEIe, 
cucTeMa NpHBoguMa BCcerja mpH a> 3. 

B paGote moka3aHO, 4TO CKOMb yroqHO Masloe HaueKalluM oOpasom 
BLIOpaHHOe H3MeCHEHHE BeJIHYMH OHO H3 YaCTOT KBa3MMepHoOAMyecKOH (byHK- 
IMM BuleyeT, BOOOILe TOBOPA, HapylweHHe OrpaHHYeHHOCTH HeJIMHeEHHOM YacTH 
weonpejeeHHOrO WHTerpasia OT ITOH (hbyHKWHH (M4, CIeqOBaTebHO, Hapylwie- 
HHe KBa3HMepHOAMYHOCTH 3TOH YacTH). Orctofsa cileqyeT «KHeyCTOHYMBOCTb» 


CBOHCTBAa NpHBOJHMOCTH JI CHCTCM PpaccCMaTPpHBaeMOTO KJlacca. 


Jlenuurpanckult aeKTpoTeXHuyecKHH MHCTHTYT Toctynnuio 
um. B. MW. Yapauopa (Jlennua) 28 XII 1957 


UHMTHPOBAHHASA JIMTEPATYPA 
1H.0.Epyruu,! Tp. Mare. uucr. um. B. A. Crexnopa, 13 (1946).§ 


* TIpenomxen Qa HCCeqOBaHuA A. I]. Epyruupim. 
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Jloxnuann AkafweMunu HaykK CcccP 
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MATEMATHKA} 


A. A. KMPHJIJIOB 


MPECTABJIEHHA TPYNMMbI BPAU,EHHM n-MEPHOrO EBKJIMQOBA ii 
MIPOCTPAHCTBA C®EPHYUECKUMA BEKTOPHbIMU MOJISMH | 


(ITpedcmaeaeno axademuxom A. H. Koamoeopoesim 2 IV 1957) 


Ilyctb S, —cibepa B (2 -+ 1)-MepHOM eBKJIHQOBOM MpoOcTpaHctTBe, 3afaH- i. 
n+1 

Hand ypaBHeHHeM >»? x? = 1; R™ —copokyNHOcTb HeMpepbIBHBIX BEKTOPHEIX ie” 
noven, KACATEND ABIX K S,. Llenbio HacTosulell 3aMeTKH ABIAeTCA pasmoxKe- P 
nue R\) wa no_npocTpancTBa, HHBapHaHTHBle HW HelpHBOAUMBbIe OTHOCHTEIbHO 
rpynmbl Bcex BpaweHHit Sy, WH yKa3aHHe CX€M COOTBETCTBYIONIMX MpefcTaB- jp 
neHHi. it 
Ilyctb R— HempuHBoquMoe MOAMpocTpaHcTBo R™. Bpyenum ua ccbepe 
nomoc — Touky P(0,0,...,0,41) H o6o3HayHM yepes Ry COBOKYIHOCTb ff 
noel, oOpatawuyuxca B HYyJb B ToukKe P. Itro—noynpoctpaxctBo R, | 
HHBapHaHTHOe OTHOCHTeJbHO BpalleHHM, OCTAaBJIAIOMIMX Ha MecTe TouKky P. 
flyers R—oproronambuoe fonomnenne K Ry B R. (CKanapHoe mponspege- } 


Hue nome u uv us R™ onpeyenserca KaK \ (u(M), v(M))dt, rye ft 
Ss | 
(u(M), v(M)) — cKkanapHoe npousBeyenue BexTopos u(M) u v(M), dt — unsa- | 
PHAHTHaA OTHOCUTeJIbHO BpaleHuH Mepa Ha Sz.) 
SametTuM, uTO Tose v3 R OHO3HaYHO OMpesennerca CBOMM 3HayeHHeM 
B Touxe P. Bcamom Jeve, ecu 0;,0,ER u v, (P)=0,(P), To v,(P)— 
—v2(P)=0, v1—v,6€ Ryo. B To xe Bpema VU; — U2 ER. CreqoBaTesbHO, 
0; — Uz = 0; 0, = U5. CopokynHocrb BeKTopos u(P), vER, oOpasyeT JIHHel- 
Hoe MofmpocrpancTBo B MpoctpaHcTBe Rp BeKTOPOB, KaCaTeJIbHBIX K S, B 
rouke P. Tak KaK OHO HHBapHaHTHO OTHOCHTeJIbHO BCeX BpalleHui Rp, TO 
OHO HJIM COCTOMT M3 OfHOTO HyJIA, MIM coBmagaetT c Rp. B nepBom cayuae, 
Kak JIerKO BuyeTb, Bce R cocTtouT u3 Hyma. Bo Bropom cuyyae dimR = 
= dim Rp =n. 


Flyctax tye (hs oncda020)eone ee En = (0, 0,..., 1, 0) —- 6asucubie BeK- 
Toph! B Rp. CoorBerctByionyve Novia U3 R O6O3HAYMM Vj, Uo, ..., Un HW OYIeM 
HasbIBaTb 830HAJbHBIMM NOWAMH. IIpH Bcex BpalleHuax BOKpyr TouKH P 
BOHAJIbHbIe NOMA WpeoOpasy!oTcA KaK KOOPMHHATHI xX, Xo, ... , Xn. 


PaccmoTpuM Tenepb ceuenHe S, FHNepmmOcKOCTbIO X_4, = const. Ito — 
(1 — 1)-mepuas cepa S,_1; rpynna Bpanmjenuit S,, ocraBusiomux Ha mecTe 
Touky P, copnaqaeT Ha S,_, C rpynmol Bceex Bpamenul S,_,. Hadop 30- 
HAJIbHBIX MOeH, CCM EO PaCCMATPHBATb TOKO Ha Sp_,, MOpoxaer mpo- 
CTPaHCTBO BeKTOPHBIX NoeH Ha Sp_;, HHBapHaHTHOe OTHOCHTeJIbHO BCeX 
Bpallenuh. OTH noma He 6yfyT, BoobMe roBops, KacaTenbHBIMU K S,_y. 
Pa3JIO%KUM Kaxoe Mose Vp Ha CYMMY Up + Up, THE V_—Tose, HOPMaJIbHOe 


uv 
K Sy (MH KacaTembHoe K S,), U;—Toe, KacaTembHoe K Snr. B Kamion 
TouKe Sp, CYUIeCTByeT TOMbKO OHH, C TOUHOCTHIO “0 MHOXKHTeA, BEKTOP, 
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JHOPMaJibHbIM K Sp_, HW KacaTembuB K S,. B KauecTBe Takoro BeKTOPa MBI 
’ 

BbiGepem grads, Xn4y. Torga vp = fr(xy,---, Xn41) grads, Xn41- [pu spaite- 

\HuaxX Sp; HaOop cbynkunl fy npeoCpasyetca Kak HaCop 30HaJbHBIX Toseli, 


Tr. €. Kak HaOop Koopg”uHaT. Ho jBa skBuBaJIeHTHbIX Ha6opa ccbepuyecKUx 
YHKUMH MOryT pasiMuaTbcH Hb MHOxKUTeNeM. Tlostomy fp =)Xp, re 


, 


\ MOCTOHHHO Ha Spy, T. €. A=A(Xp41). OkonuaTenbHO oyyaeMm v,= 
=Kh(Xnpi)Xn Brads Xn41- 


Bosppallanch K HaOOpy KaCaTeNbHbIX COCTABISIOULUX Up, PAaCCMOTPHM Ha- 
AHyTOe Ha Hero mpocTpaHcTBo. SonasbHbI Ha6op AA 9sTOrO Tpo- 
TpaHcTBa CocTOHT u3 n—1 noel. CnezopatenbHo, mognpocrpancTeo Ry 

9TOM CJyyae OfHOMepHoO. Ilyctb wE€ Ry. 3a nomce Ha Sp, MbI BO3BMEM 
ouky P,(0,0,...,1,0). Tax xe Kak u Bbllle, pasmoxKuM u Ha cyMMY 
eu", re u’ umeet Bug f (x4, %; .. +, Xn) grads, jXn, a wu” MopoxjaeT Ha 
n—2 OJHOMepHOe MpOCTpaHCTBO BeKTOPHBIX MOJIeH, HHBapvaHTHOCe OTHO- 
CHT€JIbHO Bcex BpamleHul. Ho na cfepe nopsyKka Bpue 1 Takux NpoctpaHctTB 
eT. Ilosromy npu n>3 u”=0. Jlanee, f(x1,...,Xn) mopoxmaer Ha 
Sn—2 OHOMepHoe MpoctTpauctBo chepuyeckux (byHkyHH. Takoe mpoctpancTso 
OJIbKO OHO —COBOKYyNHOCTb koHcTaHT. Ilostomy f (x, ..., X,) MOCcTosHHA 
Ha Sp Wu’ =f (Xn) grads, n= grads, JF (xn), rae F (Xn) — nepBoobpas- 
Han f (Xn). Wtax, u=u’ ectb rpaquentHoe nose. Otcioga cmeqyet, uTO BCe 
MmpocTpancTBo, HaTaHytToe Ha {v,}, COCTOHT M3 rpaqMeHTHBIx noneli. Ilyctb 
Yn = grads, (Fr cyuHkunun F, oOpasyiot Ha6op cdepuyeckux (dyHkK- 
aww Ha Spy, 9KBHBaJeHTHbIA KOOpAHHaTHOMy HaOopy.  Ilostomy 
= )xXn; Up =A grads, Xn, Tae A MocToAHHO Ha Sy_y, T. e. K=)(Xn4i). 


, ” 
KOHYATCJBHO: Un = Un + Un = Ay (Xn41) Xn Grads, Xnta + Ac (Xn41) rads, | Xz. 
B KOOpgqHHAaTHOH 3aNHCH Up; BbITAHT Kak 


| POO. .20,- = XO). 2a; Oa) 


2 2 
Eg: (— X4XR, — XoXn, ~~ +5 —Xp—-1Xn, 1 — Xk — Xna1, — Xnpatn,---,X%nXr, 0), 


| , 
rye p= (1—Xn4i)has 9 = ho t+ Xnti dt 
| ; Gi 
 Tlyctb tenepb R Ry”, rie Ry? — copokynnocrs none us R™, Koop- 
J(MHATbI KOTOPbIX CYTb MHOFOWICHbI OT X, Xo, ..- , Xn4, CTEMeHH He BbIUe Rk. 
Torla p Hg B BbIpakeHHH JIA UV, OOH3aHbI CbITb MHOFOWIeHAMH CTeNeHH 
He Bhmue R—1 u R—2, coorpeTcTreHHO. Uncso WHHeEHHO HeSABHCHMbIX 
Home Takoro Bua paBHo 2k— 1; a Tak KaK JJMHeHHO He3aBHCHMbIM HelpHe 
BOJMMBIM MOJMPCCTPaHCTBaAM COOTECTCTBY!OT JIMHEHHO He3aBHCHMBIe 30HaJIb- 
Hbie MOJIA, TO RY? pasmaraetca He Ocmee vem Ha 2k—1 HenpHBO_HMMBIX 
(n) 
no jmpoctpaHcTB. B yacTHOCTH, R” yenpupoqumo. Basuc B Rj OCs 
$ dE ike 

ean Bra 07; (0, 0s A jy ss ON, ee 5 0). Orcioga dim Ry" = Chis. 
[Ipenctabmenue Takol pa3MepHCCTH eMHCTBCHHO (3TO JIerkO yCTAHOBHTb, 
nosibsyacb Ta6u. 30 B (1)). Crapwuli Bec ero MbI cCosHauuM M,. Crapuine 
seca MpefcTaBleHui, peasusyKWHXCA B ChepHuecKHx PyHKUHAX Ha Ons Kak 
“eyyyeT H3 pesysbTaToB Kaprtana (*), oOpasyloT OfHOMepHyO pelleTky, 
Mp 6yyem o6o3HayaTb HX RA, 

Mp noxaxem, uto M, ve papHo kA, HH pH KakoM R. B camom jeue, 


3 IIPOTHBHOM culyyae MpeycTapsenve rpynubl Ep2menni S,, peasnsyicieecs 
3 R®, Opin0 Obl 9KBHBAJIeHTHO HEKOTOPOMY MpefcTaBseHHIo B chepnueckux 
bYHKUHAX, a NOTOMY B R coxepxasocb Obl Tose, HHBapHaHTHOe OTHOCH- 
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TeIbHO MOAPyMMbl, OcTaBJAIOWeH Ha MeCTe HeKOTOPylo MUKCHPoOBaHHyto 
rouky. Takoe Movie, Kak MbI BHA2IM, O5A3aHO ObITb TpaWeHTHbIM. Ho noaa, 
rxommmue BR”, He ABMIOTCH rpaqveHTHEIMM (XOTA Obl MOTOMY, ¥TO Gasuc- ) 
HbIe MOA Vj; MMeIOT 3aMKHYTbIC CHJIOBbIe JIMHHH), YTO HM OKasbiBaeT 
yTBepxKJeHHe. 1 | 

Jlanee, muHefHad O6os0uKa mMomeh x; U;, Vj € Ray, MPHHaexKUT Ri.) 
Tlostromy, ecam Ry”, cosepxxuT HeNpHBO_HMy!O KOMMOHeHTY CO cTaplIHM 
specom JN, TO Re COJepxKHT KOMMOHeHTy co crapulHm Becom NV + A,. | 

Orcioga cueqyetT, To Ri cogepxkKuT KOMMOHEHTEI CO CTapuHMH BecaMH | 
Mn, Mat An ---,Ma+(k —1) An. Kpome Toro, Tak Kak rpaqveHTH cibe- | 
puyeckHx (byHKUHH cretedu & uM2ioT KOOpyuHaTH creneHu k + 1, To Ree CO- J | 
J[ep2KUT PpaHeHTHble KOMMOHEHTHI CO CTapuIMMH BecaMH Ap, 2An, ...,(# —1) An. 
Ho uncno KOMMOHeHT He mpesEiuaet 2k—1, nostomy R<” pasnaraeTca 
B TIpsAMy!O CyMMY Mlepe4HCJIeHHbIX KOMMOHEHT. 

Urax, mpocrpancrso RY noneli, KOOpAMHATbI KOTOPbIX CYT MHOTOUeHH, ff 
pa3ularaeTCaA Ha HeMpHBOAMMbIe KOMMOHEHTHI CO CTapuHMH BecaMH Bua RA, H | 
M,+ An. Tycth tenepp R— 10002 HempHBoguMoe nognpoctpauctBo Rf, | 
Cootsetcrsylollee MpeACTaBsIeHHe 9KBHBAJIeHTHO He Ooslee YeM OHOMY 43 & 
HalijeHHblx. SHauHT, R OpToronwa/bHO BCeM HaHJeHHbIM MOsMpocTpaHcTBaM, 
KpoMe, ObITb MOxKeT, OMHOro. Orcioga H M3 TOrO, 4TO Rx” Bewoxy mAOTHO | 
sp R, cneqyer, uro R copnagaeT c OMHUM H3 HalijeHHDIx NOAM pOCTpaHcts | 
UJI COCTOHT U3 OMHOFO HYJIA. ITHM 3aKaHYHBaeTCA paccMOTpeHHe Cilyyad 1 >3. fe. 


Cremer npedcmatnenud ‘ . 
ENQGUeHIMHbIMu ona \Cxeme! npedcmabnenua 


N Ima u cpepuveckumu | Guxpetsiia nOnanu 
QYHKYUAMY HA Sp Ha Sp 
2 8 KS 0 KI 
K+2 K 
ah out te ae | ae 
Ky AGES eh 
K 
4 = KT os K20 
fi 
K 
5 ee Kei Koy K20 
all Ab Af 
2, 23| c-o—o---a—=» K 2/ o-0-0---o-—=—» K>2i 
2m+l,m23 Poors KI Lis hel K20 


a 


UcculeqoBanne curyuan m = 3 TpoBOAUTCA aHaJOrMuHO HW OTMMGAeTCA AMIIb | 
TeM, UTO Ha cihepe nopsyka 1—oKpy»xHocTH —cyulecTByeT KacaTesbHoe } 
Moule, HHBApHaHTHOe OTHOCHTeJbHO Bpaulenul. TlostoMy B pa3JIOxKeHHH u = | 
=u' + u" IpHxXO_UTCA YYHTHIBATh KaCaTeJIbHY!O COCTAaBAAIONyIO WwW”. Ito Beyer } 
K Tomy, uto Ri - pasnaraetca Ha 3e—1 KOMMOHeHTHI (BMecTto 2k —4 | 
Asia 1 > 3). i 

B uactuoctu, Ri pasmaraercn Ha ype TPeXMePHbIe KOMIMOHeEHTEI CO f 
cTapummu pecama M; u M3, a Bce R® pa3sjlaraeTcH Ha KOMIMOHEHTHI CO ) 
crapmiumu Becamu kA3, RA; + M3, RA, + My. i 

CnyyaH n==2 MOKHO ObIIO Obl HMCCHeoBaTb aHaNOrMUHO, HO npome i 
BOCIOJIb3OBATbCA TEM (aKTOM, TO BCHKOe Move, KacaTebHOe K Soy, mpez- | 
cTaBuMo B Buje grads,f + J grads,g, rye J —onepatTop BeKTopHoro yMHoxKe- 4 
HM Ha BHELIHIOIO HOpMaslb; f Hu g—dyHkunH Ha chepe. Orctoga cpasy & 
cleqyeT, YTO Bce HeMpHBo_MMBIe Mognpocrpanctsa R® umeror Bug {grads, fj} | 
usu {J grads,/;}, rye fi —93neMeHTHI HeMpHBO_UMOrO IIpOcTpauctBa ciepuye- | 
CKHX (PyHKuHH Ha S,. | 
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B sakmouenne NpHBeyem CXeMbI MpefCTaBJeHHU, peasM3yrollHxcA B cipe- 
HueCKHX BEKTOPHBIX novax. (Cneqys E. B. Dpinkuny (+), Mp 3ayaem cxemy 

, a) 
(4, a) 
— cTapwiHH Bec Tpeyctapsenua. Hynerpie sHayenua A, omycKaloTca). 
Buipaxkaio Osarofapyoctb E. B. JipuKxuny 3a mocTaHoBky 3ayauH H 
WKa3aHia. 


pefcTaBJieHHA, HaMHCbIBaA Hay NPOCTbIM KOPHeM «@ uncyio A, = , rye 


MockoBCKHH rocyapcTBeHHbl yHHBepcuTer Tlocrynuso 
uM. M. B. JlomonocoBa 29 III 1957 


LWMTMPOBAHHAA JIMTEPATYPA 


1 E. B. atu x uu, Tp. Mock. matem. o6m. 1 (1952). *# E.Cartan, Rend. d. Circolo 
t. di Palermo, 53 (1929). - 
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Jloxaann Axagemuu nayx CCCP 
1957, Tom 116, Ne 4 


MATEMATHKA| 
A. H. KOUWEJIEB 


OB OFPAHM4EHHOCTH B L, MPOM3BOJHbIX PEWIEHHH 
3JIJIANTAYECKHX YPABHEHHM WM CHCTEM 


(ITpedcmasaexo axademuxom B. H. Cmupnoeoim 19 IV 1957) 


PaccMOTpHM B f-MepHOM MpocTpancTBe %(xj,..., %n) OOmacTb Q, rpa- Ht 
Hula KoTOpoH S aBAeTCA 3aMKHyTOM OAHOCBASHOM moBepxHoctTbIO. IIpeqno- 
JIowKMM, 4TO S B OKPSCTHOCTH sOSOM CBOeH TOUKH MOKeT OblTb Mpe_cTaBwena |e 
B MeCTHbBIX KOOPAHHaTaX C MOMOLbIO WOcTaTOUHOe YMCIO pas AuppepeHyu- H 
pyemoi dpyukiuun. Ilycth B Q 3aqana 2mMNTHYeCKad CHCTeMa ypaBHeHHli (cM., 
HanpHmep, (*)) 


g2m | r 
x) Oe. ae + Tu =f (x), (1) ff 


rye u(x) = [4(x),.--, uv()l; F)=[h(),.--, fr); a™ (x) — xpag- 
paTHple MaTpuuer nopayKka N*; Tu — manetnnlt yuppepenuuatbHEIM Onepatop 4 
nopaAyKa HwKe 2m. 

OOoOMeHHHM pelleHuemM cucTeMu (1) Ha30Bem Takylo dyHK- # 
uno * w€ WS” (Q) (2), Koropaa noura Besge BQ ygoBneTBopser cucteme (1). |) 
Mot OyeM paccMaTpuBaTb OSOSIMSHHOe pellenve, yOBMeTBOpsionjee rpaHuy- P 
HbIM yCJIOBHAM 
_ au 


oH = S4],<0 @4 


Ge | 
Ss dy™—-1 S 


rye v — HampaBseHve BHelWIHeH HOpMamu K S. 

Cibopmy.Ia“pyeM OCHOBHOM pe3syJbTaT HacTOAULeH 3aMeTKH. 

Teopema. Ecau Koappuyuermo cucmemot (1) nenpepotsnot, f € Lp (Q) 
(0 > 1) u cyuyecm3yem ob606ujeHNoe pewenue sadauu (1)—(2), mo amo peute- 
Hue YyOoBAem30pAeM H2paseHcmsy 


[| w tom @ SCrilFilz,@ + Cal] lle, (3) | 


2de Ci, Cy ne saeucam om u, f. 1 

Hepasencrso (3) Ama mo50H BHyTpeHHel nogo6nactu Q* o6nactu Q 6utn0 3} 
mowlyyenoO B Hale 3amerTKe (3). \na cayyaa m=1, N=1 uepasencrso (3) 
OblIO MOMyYeHO panee B HalM4x 3amerTKax (4,5). JlokasaTembcTBO HepaBeHCTBa 


* BekTopuad PyHKUMA uw NpHHaqAexKUT win) (Q), ecum kaxkgaa uz ee N cocrasasaio- ff 
UIWX MpHuaexKuT vie (Q). Hopma Bexropsod tbyHkuua onpeyenaetca no mpaBuay. i 


I I 2m) = ( y u 2m | 
ui m ill yA . 
w2m) a l D ) 


tt 


3) BO BHyTpeHHel nogo6nactu Q* npopogurca Tak xe, Kak B (3). JI no- 
ly4eHHA HepaBeHctTBa (3) B NorpaHHyHOl mosOcKe MpeyBapHTesbHO OKa3bI- 
aeTCaA CJleqyioulad slemMa. 

Jiemma. ITycmb o62acme Q ecme Ky6 D: O<x;<1 (i= 1,..., 2) 
_nycms Koagbuyuenmot cucmemot (1) nocmosnnoie. Jlonycmum, umo @ D 
wecmeyem obO06uwjeHHoe pewlenue cucmemot (1) c nocmosHHolmu Koagbbu- 
WucHMmaMu, yoosreméopsuouee Ha epanuye Xn—=O0 ycaoeusm (2). Toeda, ecau 
lL, (2) (p> 1), mo cnpasedauea oyenka 


NY tomo.) SAllfllego + | Malley» (4) 


f0e D, — awo6an nodobaacme Ky6a D, paccmosnue Komopoti Oo ecex epaneti D, 
SUCK AMOUENUEM Xp, =O, He meHowe r >O0; A, B —noaootumenonole nocmosH- 
ole, BABUCALUE UCKAIOUUMeALHO OM Mm, Nn, Pp. 

Jina WoKasaTesbcTBa JIeMMbl cTpouTca (byHkuua Tpuna cucrempr. (1) 
> MOCTOAHHBIMH KOSPPHUWeEHTAaMH IA NModynpoctpancTBa xX, ->0. pu no- 
TpOeHHH peryJApHOH uacTH dyHkuuH Tpuna ucnomb3yeTcAH MeTOANKa, aHa- 
norMuvad Metoyquke O. B. Tycesol, c momMonibIo KOTOpOH OblJIO OKa3aHO 
epaBeHcTBo (3) quia p= 2 (°). Tlocne HekoTopplx mpeoOpa3s0BaHHl pelleHne 
U(x) H ero mpov3sBoyqHble JO NopsyKa 2m BKIJNOUHTeMbHO MpeAcTaBsAWTCA 
iB BAe HHTerpanoB Pypse. Ilo 3HakoM 9THX HHTerpasOB CTOHT mpeodpaso- 
auve Pypbe ctyHkunH f C MHOXKUTENIAMH, YOBJIETBOPAIONIMMH yCJIOBMSM, 
~pOpMyJIMpoBaHHbIM B 3ameTKe C. [. Muxauna (*). [lepeaucsienubre cooOpa- 
VKEHHA MpHBOAAT K HepaBeuctBy (4). Aaa oKa3aTembcTBa OWeHKH (3) B MO- 
“panwH4HOH NOsIOcKe wacTb rpaHullbl S BHINpAMJAeTCA MpH MOMOLIM mpeoOpa- 
BOBaHHA KOOpsMHatT. He Hapyliad OOWHOCTH, MOKHO CUMTaTb, 4YTO ypaBHe- 
Hue 9TOM 4YaCTH rpaHulbl OyzeT X¥, =O. Crpoutca cuctema KyOos D,, ofHa 
M3 TrpaHelt KOTOPbIX COBMayaeT C MJIOCKOCTbIO X, = 0 uM peOpa KOTOPHIX MMeIOT 
miuHy p>>O. Buytpw kKaxkygoro tTakoro Ky6a Dp, cuctema (1) s3ameHsetca 
RMCTeMOH C MOCTOAHHSIMH KoO9ppHUveHTaMH, TOJyYeHHbIMH MOACTAaHOBKOM 
B KOSpPPHUMeEHTHI KOOPAMHaAT WeHTpa cooTBeTcTByIoulero KyOuKa. B cuay 
Toro, 4TO nocTtosaHHad A B cooTBeTcTByolUleH oleHKe (4) Quan KyOa Do He 
OyjeT 3aBHCeTb OT p, BO3MOXKHO MPHMCHHTb MeTOA, AaHaJOrHYHbI MeTOLy 
ayyapa (cM., Hampumep, (*)), KOTOpbIM MocuIe HeCJIOXKHbIX NpeoOpasoBaHult 
ylaeT ouleHKy (3). OrmeTHM, 4TO eCJIM H3BeCTHa C CaMOroO Ha¥vaJla OleHKa 


| Il u |lz, @y SC Il Fle » (5) 
TO oueHKa (3) OyyzeT UMeTb BUA 


Il 4 [I prema) SE UF Ile, - (6) 
P | 


B HeKOTOpHIX CJIyyaAx OLeHKy (5), a CeqoBaTeIbHO H (6), MerKO MOWYUHTD, 
eCJIH MpeANOO*KUTb, YTO cucTema (1) ABAAeTCA CHbHO 9IMNTHYeCKOH (°), 
TOUHee, UTO Ha (PyHKuOHAX uE Woe (Q), YHOBeTBOPAIOWIMX PaBeHCTBaM (2), 
BbIMOJIHACTCA HepaBeHCTBO 


2 2 
yy 
wie (ul, v) = > \ uivdO HM ~—HeKOTOPad BeLWeCTBeHHaHd MOCTOAHHAA, OT- 


i=1 
muna OT Hysia. Tak, HallpMep, eCJIM BbBIIIOJHeHO HepaBeHcTBO (7), TO 


2n 
ouenKa (6) nomyyaetca yma p>>1, ecam m<2n, uw p> Aamo m>2n. 
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Kak vigpecTHo (cM., Hampumep, (°)), ampHopHas oueHKa (6) JaeT BO3MOXK- |} 
HOCTb JOKa3bIBaTb TEOPeMYy CYLECTBOBAHHA OOOCMLEHHOrO PeLCHHA MeTOOM | 
HpoyouwkeHvn mo mapamerpy. 

PaccMOTpHM Telepb KBa3HJIMHeHHY!O CHCTeMy Bua 


27 
Me Vedi et ps Sipe Ors a 
Mur ant "8h? (ic), ed ee aia) rT a 


=f, (%$-U; .24, D2" I); (8} j} 
re af) (x; u,..., D2"-1u) = a™ (x) +25 (x; u, Du,..., Du), fx Gat 
u, Du,..., Du) =f (%) + hee, Uy Buy..., b2" 4); Mepese Voc am 
HaveHbl MpOwSBOAHbIepyHKUMH Nopsyka k wu yepes A— BelllecCTBeHHbI Mapa } 
ee q 


Ecau Koadcdbunnenter a™, 6 wo cuctempl (8) HenpepbiIBHBI NO BCeM Ne=} 
pemenupim wf €L,(Q) npn p>>n, To Mu aBanetca onepaTopom, mepeBoga- 
ULHM wen (See (Q). Sto culeqyeT W3 Toro, YTO, COrjacHO TeOpeMaM | 
BJIOKeHHA (7), BCE MpOHSBOAHbIe (PyHKUWH UU Zo Nopayka 2m— 1 BkKO0UM- | 
TeCJIbHO OyyT HenpepbiBHE! BQ. 

Ecam fun cuctempr (8) nph A=O BbIMomHAeTcH ycnoBHe (7) C y4eTOM | 
TpaHHyHbIxX yCJIOBH (2), TO HeTPpyQHO C NOMOLIbIO MpHHUMNa CKaTbIX OTOO- | 
paxkeHuH okKasaTb CJleflyroulyio Teopemy. a 

Teopema. Ecau koagqguyuermo a, 6%, © Nenpepolenbl no écem ne) 
pemennolm, Kosdpuxuenme b”, @ Ougdepenyupyemol no é6cem nepeMcHHoLM, } 
3a ucKarmouenuem x, u fEL,(Q) npu p>>n, mo cucmema (8) c 2PUuHUMHoLMUL | , 
ycaoeuamu (2) umeem o6o6wenHoe pewenue npu || <e, cde ¢—xHexomo- 
poe nonorcumenbHoe 4UuCAO. | 


JleHHHrpafcKHH TeKCTHJIbHBIM WHCTHTYT Tloctynuso 
um. C. M. Kuposa 11 1V 1957 
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Tornagn Anagemun nayr CCCP 
1957. Tom 116, Ne 4 


MATEMATHKA 
10. Tl. KPHBEHKOB 


MPEXCTABJIEHWE PEWWEHHUM YPABHEHHSA - 
MJIEPA — TTYACCOHA — JJAPBY Y4EPE3 AHAJIMTHUECKHB® YHKILAK 


(I]pedcmaeazeno axademuxom M. A. Jlaepenmoesoim 9 IV 1957) 


B yjanHow ctTaTbe Awa eC he 


Ow c Ow 
Ox? 4 Sa ie y oy 


=0, c-=const, (1) 


pH 3HaveHHAX Cc, NpHHagemKaulux HHTepBaty O<c< 1, ycusupBatoTca pe- 
SY IbTATbI, H3JIO%KeHHbIe B cTaTbe (1). B MpHHATHIX TaM OOO3HaYeHHAX JA 
moOoH oOmactu T, NpuMbiKaiouleh K uHTepBasy L ocu Ox, qoKasbiBaeTca 
sJeyyroulad Teopema. 

Teopema.l. Ecau pewenue w(x, y) ypaenenun (1), npunadaeocawee 
Aaccy C,(T), uau npedea 

lim ope (2) 
yoo! 

puxumaem Ha uxmepeane L ananumuueckue no x sHauenuA, mo Hatidemca 
maka oO2acmb ¢, npumoiKarwiwan K L, 6 KOMopoti pewenue npedcmaeumca 
eude 


bap i olx + iy (1 — 20)] do 
w(x, y) = 1-5 2) [6 (1 — 0)“ at 


| +7(1—+)( y yf eee (3) 


0 [o (4 = o)|°? 


B amom evipancenuu o(z) u p(z)—ananumuyeccue @o UL Us mynkyuu, 
yoosaemeop srouyue Ha L ycaoeuam 


| o (x) = w(x, 0). (4) 
$(2) = lim LYS (5) 


Jloka3aTesbcTBo. B cayyae, Korga wa L anasMTHUHO pelenue, 
yHkunA o(x) =w(x, 0) anammTuyeckH pacnpocTpaHseTcA Ha KOMIIJIeKCHbIe 
3HayeHHs, OOpasyA B HeKOTOpoH o6smacTH os’ UL U o’ anammTuyeckylo (byHK-— 
wuio o(z). B 9’ paccmoTpHM OTKPBITbIN NOJyKpyr t payuyca p, NpHMbIKalo- 
mui K HHTepBany ab (usu /) ocu Ox HM OrpaHHyeHHbId mpH y>O nosyoK- 
PYy2KHOCTbIO ¥. 

Vcnomsaysa 3Hayenua w(x, y) Ha rpaHuue nosyKpyra x U/ U {a,b}, pe- 
mum sagqauy D Bt (7). Pewenne ee uieM BBHJe CyYMMbI W(x, Y) + We(x, Y), 
re w(x, y) WMeeT BU NMepBoro ueHa BbIpamkeHuA (3), B KOTOPOM 9 (z) — 
TOJIbKO YTO PaCCMOTpeHHaA aHaJIMTHYeCKad PyHKUMA. 
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ylopserBopseT ypapHenmio (1) upa c= 2—28 u y>O, To BbIPAxkeHHey, 
y—8w (x, y) Tome OyJeT yHOBseTBOPATS (1) npH ¢ = 28. ) 

Vurem w(x, y) B Buse yw, (x, y), THE W2(x, y)— pemienne ypaBHe-|} 
Hua (1) npu c=2—28, mpunagnexamee Kulaccy C,(t), HeNpepbIBHoe Ha uf 
MW IIpHHuMarollee Ha _ 3HaveHHA 


(3 ae (x, y) —@, (x, y)). 6) 


oO 
Ecuim Ha 7 BBeCTH MepemetHyio ¢ =——* 
yet cbynkuueli F(t), ompegqenennoli Ha uuteppasie (— 1, 1). BooCme roBopa, 
Ha 9TOM uHTepBasie F (t) HeorpaHuyueHa, Ho (1 —?*)'2-SF(t) Bcerga orpaHi- |) 
yeua. Tlostomy, Ha ocHoBpe paOdoTp! (*), F(t) MoxeT ObITh pasowKeHa B PAR} 


, TO BbIpaxkeune (6) Ha 7 Oy- 


aia ay CXOJAUIMHCA paBHOMepHO Ha KaxKJOM oTpesKe [— 1 + 6, l— 3] | ; 


n=0 
(O<8< 1). d f \ 
Jlia MocTpoeHud W2(xX, y) B t IIpPHMeHHM MeTOJ, HCMOJIb30BaHHBIM B pa- 7 
* 4 i 
6ote (1). IlomyuumM BbipaxkeHve JIA We (x, y) Bt B Buse 


1 i 
: ea Le NO tal eases OR eee) id, 71 
Oy WY) ea ¢ 2 )\ [o (1 —9)]* : ( | 


rye )(z) — aHamuTuyeckaa Bt Ul Ut, AelictBuTembHaa Ha / pyHkuna. Kpo- | 
A 
Me TOrO HaXOJHM, YTO We, (xX, Y) HeNpepbIBHa Ha _Y HW MpHHuMaeT Ha Y 3Ha- | 


yeHua (6), a BbIpaxenve y—28w, (x, y) orpaHuyeHo B 7. CyleqoBaTeJIbHO, } 
NOCTpoeHHoe pelleHHe w*(x, y)=W,(xX%, y)+w.(X, y) B dope (3), rye 
o(z) u p(z)— anamuTuyeckvue Bt Ul Ut yHKuMA, MpHHaqexKHT KwJaccy | 
C,(T), HenpepbiBHo Ha y H Ha l Uy puHHumaeT 3HayeHHA w(x, y). A Tak i 
Kak w*(x, y) OrpaHHueHO B t, TO OObIUHBIM MeTOJOM Oapbepa (?) (U= 4 
= —In (x? + y’)) RoKa3bIBaeTca, uTO w(x, y)==w(x, y)B t%T.e. w(x, y)d 
IIpeqcTaBsIAeTCA Bt B Bue (3). Tak Kak Kaxkjlad TOUKa HHTepBavia l sB- | 
JAHeTCA BHYTPeHHeH TOUKOH OOWNAaCTH ONpegemenua yHkuMH ¢(Z), ~(Z) HW Ha } 
1 dyukunn 9 (2), ~(Z) yqoBeTBOpsIOoT cooTHOWeHuAM (4), (5), TO, NO cBOH- | 
CTBY €HMHCTBEHHOCTH aHaJIMTHYeCKMX CyHKUHH, (Zz) H (Z) B BbIPaKeHHH 4 
(3) equncTBeHHpl. [locsiequee O3Ha4aeT, ITO NpeycTaBsenHe w(x, y) B cbopme } 
(3) equncTBeHHO. PaccmaTpupad mpeycTaBleHua w(x, y) B COBOKYyMHOCTH | 
MOJYKPYrOB Ty, MPHMbIKaoulux K L, NOJy4HM MpefcTaBseHve w(x, y) B op- 
Me (3) B HeKOTOpOH O6mlacTH 3, MpuMbiKatomlenH K L. 

Bropot culyyal TeOpeMbI JOKa3bIBaeTCA aHaJIOrMyHo. 

CuaeactBue. Ecau peutenue w(x, y) adanutuyHo no x Ha L, To u mpe- 
yen (7) aHasMTHueH no x Ha L, H Hao6opor. 

Jise cbynHkunu w(x, y) u w*(x, y), ompefemenHpe B T, OyyT Ha3sbIBaTb- 
CA CONPAKEHHBIMH, CCIM OHM NpHHassexaT KMaccy Cy(T) u ua Ll yyoB- 
JIETBOPAIOT COOTHOLUICHHAM 


Ow 
Oyj < 


- ) 


w(x, 0) =w'(x, 0), limye 2 =—limy 
y> 0 S y>0 


Teopema 2. Jaa npedcmasumocmu pewexnua w(x, y) ypaenenua (1) 
npu O<c<1, npunadnescaweeo Kaaccy C,(T), 2de TEB, @ dopme (3) 
HeoOxodumo uU Jocmamo4uno eLiINOANeNUe XOMA Obl OOHOO U3 YcAOEUtt: 

a) cywmecmeoeanue 6 T conpsoteHnoeo pewenus; 


6) cywecmeosanue axanumuueckol @ T dynxyuu, ydoeremeopsioweii yc- 
Aoeuro (4) Ha uxmepease L; 
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B) cywecmeosanue axanumuueckoli 6 T ynKkyuu, yOoeremeopsuoieti yc- 
euro (5) Ha uNmepeane L. 

JlokasatesIbCTBO MpoBesleM BHaYae IA cryyasn 6) Teopembt. B stom cary- 
€, COracHO Mpefbilyikemy, CyulecTByeT TIpHMbiKalolulad K WHTepBay L 
plaCTb 5, B KOTOPOH pelieHHe MpeyctaButca B dopme (3), rye 9 (Zz) — 
HKUMA, anamuTHueckan BT U LU T,adb(z)—ananutnueckan B 3 UL Uo. 
3 STOO MpeAcTaBMeHHA BUAHO, 4TO pelueHHe w(x, y) pacmpocTpaHsetca Ha 
MIWI€KCHbIe 3HaYeHHA 2 HC B BHe 


U (2, )=0(4; 4) (8) 


- 


a@oonacth {ZEs UL Us, C€sU LU 3a, Imz>Im¢} uan o6nacth Q(s). 
pome Toro, JeHCTBHTeIbHOe, ONpefeseHHoe B T pelieHwe w(x, y) pacmpo- 
paHsetca, no Teopeme VM. H. Bexkya (4), Ha KoMnmekcHble 3HaveHHA Zz uC 
Bue (8) B OMLMIHHApHyeckylo O6acTb {ZE€7T, CET} unu B O6nactb B(T). 
O3TOMy W(x, Yy) ONpegetaeT aHanuTHYecKyIo dyHKuHIo U(z, C) B cymMme 
OnacteHh Q(s) u B(T). 

Boipaxenne (3), paclipoctpaHeHHoe Ha KOMIMJI€KCHbIe 3HayeHua z u C 
Bue (8), mpeyqcTaBuM B Bue 


1 
Uy (as Gy Saar (6). BAe ee Seles 
vlz+(C—z)oldo 1 [6 (4 —o)p'-8 


[o (4 — o)]® i 24 tae 
i(1— 23) 


1 


1(1—B){ 


(9) 


bidepeM TY BeTBb BbIPayKeHHA, CTOAMlero B 3HaMeHAaTeIe T1paBoH uacTH, KO- 
fopad MeHcTBUTeIbHa WH MOJIOMKUTeIbHA MPH JeHCTBUTeJbHbIX H MOJIOMKUTEJIb- 
Bix 1(¢ —2Z). 

_ Papenctso (9) BepHo B o6s1acTH Q (sc), HO JeBad 4acTb ero olNpesemena B 
(sULUs), a npapaa — B cymMe Qs) un B(T). Tak kak NpaBas u JieBawd “acTH 
OTJCJIbHOCTH MpeAcTaBAOT COOOH aHawHTHYeCKHe CPYHKIMH ABYX KOMMJIeKC- 
bIX l@peCMeCHHbIX Z H & B COOTBETCTBYIOULMX OOsACTAX WH COBNMaatwT B ONWHIHH- 
puueckol o6acTu B(c), To o6e OHH MpeAcTaBIAOT OLHY AHAJIMTHYeECK YO (PyHK- 
MIO J\BYX KOMMJI€KCHBIX MepeMeHHbIX V(z,%), onpesemennyto B cymMe B(s U LU c) 
B(T). IIpuH 3Hayenuax © =2Zo9Ta cynHkuua V(z, z) mpekcTaBlaeT co- 
oli MelicTBUTesbHOe pelleHve ypaBHenud (1) npn cy = 2—c > 1 kaacca 
2(T), a MoITOMY, CoriacHo (:), MpeAcTaBsetca B 7 B Bue MeBOM 4aCTH BbIpa- 
eHua (9), B KOTOpoM ) (z) — aHamuTuyeckasd B OOMacTH TU L!) T cyaKuus, 
uMeroulad Ha L fevicTBuTebHble 3HaueHHA. IloctponB c ee NOMOLbWO BbIpaxke- 
Hue (3), MoMyYHM uCKOMoe NpesctaBseHne. IlofoOHbIM 2%*e COpa30M IpOH3BO- 
MUTCA JLOKa3aTeIbCTBO TEOPeMbI B CJlyyae B). 

B cayuae a) paccMoTpHM MouycyMMy W(x, y) HM MONypasHOcTbh w(x, y) 
COMNPAKeHHbIX pelllenui. Oe oun npuHadexatT Kaccy C2(T) u oOsaqawr 
CEMYIOWMMH CBOMCTBaMH: MoslycyMMa w,(Xx, y) Ha L oOsayaeT paBHbIM HyvJ10 
mpenenom (5), amoulypasHocTb w(x, y) paBHa Hyw0 Ha L, T. e. W(x, 0)=0. 
[lostomy a COrlacHO YCJIOBHAM B) H 6) TeopeMbI 2, mpeAcTaBanioTca BT 
B dope (3), roe » (z)=0) B nepBoM cuy4ae u 4(zZ) = 0 BO BTOpoM. Otcioqa u 
caMO pellienue w(x, y) = W(x, y) + w(X, y) MpeAcTaBadetca B copme (3). 
CormiacHo 3aMeuaHHlO K TeopeMe | npeAcTaBsieHHe eCMHCTBEHHO. 

CaenmctsBue. BesKxoe peulenue kaacca C2(7) ypaBHenux (1) npu 
0<c< 1, mpeactapumMoe B 7 B Bue (3), aHaNMTHYeCKM PacnpocTpaHsAeTca 
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B Buse (8) Ha cefytoulyIo O6acTh ABYX KOMMNJI€KCHbIX MepeMeHHBIX Z H Crit 


PMID u: 
CED | CD SETA SEL 
Im Ze ts 


B o6macth D=TULUT, rae TEB, paccmotpum Kuslacc yHKunit 
C,(D). K Hemy oTHecem BCaAKy1O Mapy (pyHKUMH, NpwHavexKalllux, cooTBaaay 
cTBeHHO, Kaccam C,(T) u C,(T) u o6pasyioumx B D ogny, HenpepbibHyaay 


w 
BMeCTe C BhiparxkeHHem | y |¢ a5 (py HKILHIO. 


Teopema 3. JI60e pewenue w(x, y) Kaacca C,(D) ypasnenua (1) npu\y 
O<c<1 npedcmaeasemca @ D @ eude 


1 
w(x, y) = i(e)\ [o (1 m& oy + 


1 1 
. eN\ fl y|\t-e( vle+iy (1 — 20)] do 10) 
+ signy-7(1 — ere | [o (1 —o)]°? 3 ( My 


20e o(z) u (z)—ananumuueckue @ D dyxKyuu, yOoeremeopstwiue Ha Ly) 
coomeemcmeéeHHo, Ycaoeuto (4) uU YCAoeuIo i | 


§ (2) =lim(PHtYS (yf 


UMW 


Jloka3aTeAbCTBO. Tak Kak, cormacHo onpeyenenuio ksacca C,(D),% 
pemeHve w(x, y) COCTOHT 43 AByx dyHKuMH w(x, y) Hu w(x, y), onpexe-§ 
JeHHbIX, COOTBeETCTBeEHHO, BT uT, M Tak Kak ypaBHeHve (1) He Mensercalll 
TipH 3ameHe y Ha — Y, TO (yHKuMA w(x, y) =w?(x, —y) onpegenena B 7T,} 
ABISIeTCA pelueHHeM ypaBHeHus (1) nph O<cc <1 u O6nagaetT Ha L Chola 
CTBaMH 


Ow 
Oy’ 


w(x, 0) =wo, 0), limye2@ 
? ) >? at Oy 


= —limy? 
y>0 


T. €. W(X, Y) ABJIACTCA COMpPAXKeHHBIM K wi(x, y) pelieHHeM ypaBHeHHA (1)! 
BY, 


Cneqopatesbuo, w(x, y) mpegcrapnnetca B T B Buge (10), rge o(z) ul 
) (zZ) — ananutuyeckve B LU cbyHKiMH, mpHHumatomme ua L jelicTBuTembHBIe 
snauenus. [IpeqctaBiaa JaHHbIM MeTojjOM w(x, y) TaK 2%e HB O6sacTH T,| 
NOJYYHM mMpelcTapenuve w(x, y) B O6nactH D=T U LUT, Koropoe B o60nx | 


clyyaaix 3anucpiBaetca B Bue (10). Tlo npesutmyulemy npeacTaBneHue eMH- 
CTBEHHO, 4TO H TpeOOBasIOcCb NOKAa3aTb. 

Buipaxkaio Onarofapnocts HW. H. Bexya 3a moctaHoBky s3aqa4uu u pyKo-'| 
BOJCTBO, a Take B. MH. Kapaderosy u JI. B. OpcaHHMKOBy 3a pA WeHHBIXY 
sameuaHuh. 


Mockoscknit du3nKo-TexHHyeckHht Tloctynuse 
HHCTHTYT 5 IV 1957 


HWMTMPOBAHHAA JIMTEPATYPA | 

ZIOs, Tho hep HBpeHKOB, JAH, 116, Ne 3 (1957). 2? M. B. Keaaum, JAH, 7% 

MN 2(1951). * G. Szego, Am. Math Soc., 23, 239 (1939). 4H. H. Bex y a, Hosbie meromes! 
PpelwlenHA QWIHNTHYeCKHX ypaBHeHHli, M.— Jl., 1948. : 
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Joxrnaayn AkagemMuu nayx CCCP 
1957. Tom 116, Ne 4 


MATEMATHKA 
Unen-koppecnongent AH CCCP 10. B. JIMHHHK 


HEKOTOPBIE TEOPEMbI 0 PA3JIOQKEHHH 
BESFPAHH4UHO JEJIMMbIX 3AKOHOB 


Ilyctp X — cayualnad BenuuvHna c Oe3srpaHuuHo JemuMbM (6. 0.) 3aKOHOM 
AF (x). Ee xapakTepucTuyeckad (PyHKWHA (xX. *.) & (¢) OAHOSHAUHO U3COpaxaerTca 
kKbopMy lot 


0 
Ino (t) = Bit — yt? + \ (cite — fez a! dM (x) + 


es \ harmo tien \an (yr (1) 


\ 1+ x 
0 


tie 8 — pelicrsuTrenbHoe uncs0; y > 0; M(x) u M(x) He yOurpaiot; M (—co)= 


i N (oo) =0; j xtd M(x) dV (ZB) ao na OF 


J/Ecnm X, u X2— He3aBHCHMble CJlyyaliHble BeJIMYMHbI C 3aKOHaMM pacmpejie- 
senna Fiu Fo un X = X1+ Xo; F = Fix Fe (komno3uuua), To Oyem 
/TOBOPUTb O pasioxKeHHu 3akoHa F Ha KOoMMOHeHTHI. Hac OyAyT HHTepecoBaTb 
| BO3MOXKHbIe pa3JIOxKeHHA 6. ]. 3AKOHOB Ha KOMMOHeHTHI. Kuacc 6. 4. 3aKOHOB 
}oOo3HauuM /, OrHocuTenbHO dyHKunMA M(x) u N(x) 6yeM ropopuTb, 4TO OHH 
| XapakTepu3yl0T MyaccOHOB CNekTp culyyaHHOH BemMmuuHbI X; BeMUHHbI x > 0 
OyyT apaTb NosoxKuTeNbHble, a x < 0 —oTpullaTebHble MyacCOHOBbl 4a- 
‘ctoTH. B aHHoli 3aMeTKe OyAyT MoKa pacCMaTpuBaTbCA TOMbKO 6. A. 3AKOHI C 
NOJIOXKUTEIbHBIM MyacCOHOBbIM cmeKTpoM, T. e. dM(x) = 0. Ecau dN(x) = 0 
mpu x > X, > 0, To 6yeM roBopuTb 06 OrpaHH4eHHOM IyaCCOHOBOM CIeKTpe; 
‘¢emyual KOHe4HOrO MIM CueTHOrO MyaccoHoBa CMeKTpa OyJeT WaBaTbea X. O. 
no, ycsioBvem 


N 
Ino (t) =8, it —y#2? + >) Am(e“"™ — 1), (2) 


m=1 


fie Ni -< co uni N = 90; hy, > 0; um 0; par SS cxoyuTca. OtTyembyHaa 


MyaccoHoBa KOoMMOHeHTa 7, umMeeT x. (:). exp (Am (e*m — 1), np STOM pm = 
DY mm) ) EY m)- 

_ Hac 6yeT uHTepecoBatb Kslacc J, C J 6. A. 3aKOHOB, KOTOpble MoryT pa3- 
WaraTbcaA TOuIbKO Ha 6. J. KOMMOHeHTHI. JlerKo yOeAuTbCA, 4TO 3aKOHI U3 [5 
€ KOHC4HbIM HIM CUCTHbIM IyaCCOHOBbIM CIieKTpoM (xX. cp. THMa (2)) uMeloT TakHe 
2Ke KOMIMOHEHTHI, T. €. KOMMOHEHTHI, BbIPaxKaeMble 10 (PopMyvie TuMa (2) c TeM xe 
clekTpoM (JomycKad paBeHCTBO HYJIIO HeKOTOPbIX hm). YMpOMleHHO ToBops, 
KOMIOHEHTbI 3aKOHOB U3 /, UMeIOT TOT 2Ke BHA, UTO HM CaM 9TH 3akOHbI. B paOote 
l. Kpamepa (') qoka3aHo, YTO HOPMAJIbHbIM 3aKOH MpuHaAexKuT J, (T. e. Mo- 
2KeT HM€Tb JIHLIb HOPMAaJIbHble KOMMOHEHTHI); B paOotax JI. A. Palixoga (?, %) 
oKa3aHo, 4TO MyaccOHOB 3aKOH MpHHayexuT J, (MMeeT TOJIbKO MyacCOHOBBl 
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KOMIIOHEHTHI); B paOoTax aBTopa (*, ©) MoKasaHO, YTO KOMMOSHIMA 3aKOHO, 
Taycca u Tlyaccona mpuuaqnexut J. Metoy pa6or (*, °) Mower ObiTif) 
mepeHeceH Ha Oosee oOuIMH ciyuaH, Mpv4eM NosyuatoTcA TeOpeMHl, ussel 
raeMble jlaslee. i] 

JI 3aKOHOB C MOOKUTeIbHBIM KOHCUHDIM WIM CUeTHBIM IlyaCCOHOBblf 
CIeKTPOM BBeeM NOHATHE pal\HoHabHocTH cneKTpa. Ilyacconos cnekTp Oyzel 
Ha3bIBAaTbCA PAM WHOHAAbBHBIM, CCAM Pm/2 = frm PAUMOHAIbHO WIA AIC} 
Obix / u m. 

EcuiM KOHeCYHbIM WIM CUeTHbIM WyacCOHOB CIe€KTp He ABJIAeCTCA PallMOHaJb 
HbIM, ay > O (rayccoBa KOMNOHeHTa IIpucyTCTByeT), TO NPWHaANexHOCTb 3a}, 
KoHa K /,, MO-BHAMMOMY, €CTb COBePUIe€HHO HCKJIIOUNTEIbHOe ABJIEHHe, KOTO] 
poe 6yfleT paccMoTpeHO B pyro padore. | 

B uHactosileh pa6ote orpaHHunMCA JIMLUIb CLYYaeM PallMOHaJbHOrO CeKTpall 
J{nA Hero MMeIOT MecTO CJleyIOUMe TeEOPeMEl. Hy 

Teopema 1. J/ycmoe F — besepaHu4no OeAUMObILL 3AKOH C O2PAHUdeHHoLAR 
NONOICUMENLHOLM PAUUOHAAHOLM KOHCYHbOIM UAU CYCMHOLM NYACCOHOELIM CNeK\ 
mpom uc x >O (umemwutt eayccoey Komnonenmy). Jaa mozo umodo FEL 
(umen Obl MOALKO 6. O. KOMNOHEHMbL), HEOOXOOUMO LU OocmMamMO4HO, 4MOOHbL NYyAccoyy\ 
HOBbL UACMOMEL Ym 6 Npedcmasrenuu (2) coenadanu c yOvlearoujum pAOOM 4UCeM 

v U. U. vu. ) 

Me hy 0 Rye ely ees @ 

20e 1» > 0; ky, Ry, ky,...— KaKoli-nubo Habop KHaMYpaAoHolx “Uucea (OonycKaro'y 
WjUxX noemopeHua). i | 

Takum oOpasom, ecau y 3akona FEI, cnekmp cuemHolti, mo on mooicem umemeEs 
AUWb OOHY NpedenbHyto moukKy NaKONAeHUA 4“aACMOM — HYAb. 


ueNHOCMU CheKmpa, mo daa npuHKAdAencHOcmu F Kaaccy I, Heobxodumo, umobo'® 
NYACCOHOBOL LACMOMbL jm 6 Npedcmaerenuu (2) coenadaau c pAdOM 4UCeA 


U. U re 
evay (ety Rusk tor it, Rohe aths Row, UW, a ’ kyko 9 Rykoks ye es (4 } 


20€ ..., Rs, Ro, Ry, ky, Ro, Rs,...— Kakoli-nu6o Habop HamyparbHolx 4Uucer.% 
JocTaTouHoO AM 3TO YCIOBMe, MOKa He BbIACHEHO. i 
Teopemp! 1 u 2 cBa3aHbI Cc TeopemoH 3. 
Teopema 3. Jlycmo F — 6. 0. 3AK0H C NOAO HUMEALHOLM OC2PAHULEHHOIM 

nyacconoéolm cnexkmpom, mak umo dN(x) =O npu x > ae dopmyze (2). Tozdat 

6ce €20 KOMNONEHMobL umeIom x. Gb. Buda i 


os (f) = exp (Ps (it) + 4c" (udu, 
0 i 
2de P;(it) — noaunom He 6olue mpembeti cmenenu; d (u) — Oeticmeumeronas } 
PytKuyusn, cymmupyemasn c Keadpamom na ceemenme [O0, a). 
Teopema 4, /lycmo F — 6, 0. 3AKOH C NONO HUMEADNDLM OC2PAHUICHHOLM. } 
NYyACcoHoéblm CneKmpom, KomOpellt payuonanen npaeee mouku b, mak umo x. @. | 

umeem 8ud 
Db m i 
o (t) = exp (pit — yt? + | (e* — 1) dN (x) + Sy (exp (tthe y)—1}) Ga 
q / ; 

j=1 


0 
20e i; 0; a), ¢— yenne: a, a, =<... a a <b. Hycme 1+>0. Toeda } 
6ce €20 KOMNOHEHMbL Umetom x. Gd. Buda 

; q ! 
a (B= exp (Ps (it)-+48\ e  (u) du 5) (tn + Bruit) exp (it 2 »)—1)), (7) 
0 n=1 


20€ %, Bn — Oelicmeumerbnole 4UCAA, He OOABAMEALHO NoAOorICUMeABHLe; gp (u) — 
cymMupyemasn c Keadpamom na [0, 6] dynkyusn; P;(it) — kyOuyeckuti noaunom. 
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or 


| SaMeTUM, 4TO M3 TeopeMbl 4 JerKO BBIBECTH OCHOBHOM pesysbTaT paOorT 
, °) — KOMNosultus 3akoHos Taycca u Tlyaccona npunagexut Io, T. €. MO- 
eT ObITb Pa3lOx%KeHa TOMbKO Ha Takue %Ke KOMNOSHUNH. JA STOO LocTaTOUHO 
((6) saatb 6 =0; q = m = a; =1. Tonyuaerca papeucrBo 


91(¢) = exp (P;(it)+ a,(exp (tpt) — 1)). 


HerKO yCTaHaBJIMBaeTCA, UTO % > 0; P3(it) = Bit —yt?; y>0. Teopempr 1 u 2 
MleyIOT U3 TeopeMbI 4 Np NOMOILM JIeMMbI, HMelOUeH H CaMOCTOATeIbHbI WH- 
| Jlemma. Ilycmop >0, y>0; O< m< Mj mu M — yeawe «ucaa, 
youwem m ne Oeaum M. Toeda npu ecakom Oocmamouno marom vy > 0 dynkyua 


AE) Fo CR ee EA eee ag (Gene il) yh enare My, (8) 


We d — o6<wutt nauborowuti Oeaumero uucea mu M; di, }2 > O — sadannoe 
cha, OyOem x. . HeKOMoOpott Cayuatinoti 6eAuuUHOL. 

Oa JieMMa JOKa3bIBaeTCA C NOMOLMLbIO MeTOJa NepeBasa U PopMysbI Npecbpa- 
DBaHHA Y-CPyHKWMH; TAKUM OOpa3so0M NoyyaeTcH Take aCHMMTOTHYECKOE BbI- 
laxKeHHe JIA MIOTHOCTH BepOATHOCTH MpH x. @. (7). 

 OcnHosuble cpefcTBa JIA WOKa3aTebcTBa TecpeM 3 u 4— Te xe, YTO B (4, 5): 
sopema Ilanei — Bunepa o npesctaBmeHuu WebIx (yHKUMH SKCHOHeHTHOrO 
ina, UpHHayvexkamux Le Ha Kakol-mu60 ocH, HU TpuMeHeHve CrelMabHbIXx 
}yHKUMH — «cTakaHunkoB VM. M. Bunorpazopa». 

Yka3aHHble cpeAcTBa B CO“eTAHHH C MeTOJOM MepeBasla NO3BONAIOT H3YYHTb 
( OTHOWIEHHH BO3MOXKHON NPHHAaWMex*KHCCTH K Kulaccy J) 6. 1. 3aKOHI Cc OrpaHu- 
HHbIM CIICKTPOM BCeX OCTaBIUHXCA BYOB — KOHTHHYAaJJbHbIM CNeKTp, KOHe4- 
DIM MIM CUCTHBIM CNeKTP, He ABJIAIOWMUCA pallMOHaJIbHbiIM, HM CMeKTP, cojep- 
<a OTPHUaTeIbHble UaCTOTHI. STO, OHAkO, TpeOyeT 3HAUHTEJIbHCTO TeXHH- 
eCKOrO YCJIOMHEHHA MMEIOUerocA annapata u OyfeT clenaHo B JasIbHeEHUIeM 
JyuaH HeorpaHHueHHOro ClekTpa MoKa JIMMIb YACTHYHO NOAMaeTcA yKa3saHHOH. 
[pPakTOBKe. 


Jlenuurpayckoe oTfzeneuve Tloctynusto 
Martematuyeckoro uxcTuTyta um. B. A. CrexnoBa 12 IV 1957 
Axajemun HayK CCCP 


WMTHPOBAHHAA JIMTEPATYPA 


1H. Cramér, Math. Zs., 41, 405 (1936). 2 J. A. Pati xos, JAH, 14, 1,9 
937). 3 7]. A. Pati kos, Usp. AHCCCP, cep. matem., Ne 1,91 (1938). 410. B. JI un- 
uk, JJAH, 114, Ne 1(1957). ° 10. B. Jiu uuuxk, Teopua BepoaTHocTeH u ee NpHMeHe- 
ua, Ne 1 (1957). 


Sol 


Wloxnaygp Akafwemun HaykK C.CEr 
1957. Tom 116, Ne 4 


MATEMATHKA 
E. C. JISTMH 


O CYWIECTBOBAHHMM HW EXWHCTBEHHOCTH PEWEHH SA 
YPABHEHHA OBLEFO BUA B CBA3SH C OBPATHMOCTbIO 
B MOJIYPPYNMAX NMPEOBPA3OBAHHH 


([Tpedcmaeaexo axademuxom B. H. Cmupxoeoim 15 1V 1957) 


1°. MyoxecTBO, pacCCMaTpHBaeMOe OTHOCHTeJIbHO OnpeyeseHHOrO B Hey 
OHOSHAYHOrO acCOWMaTHBHOrO JIeMCTBHA YMHOKeCHHA, Ha3sbIBaeTCA 110 Ji yi 
rpynnof. PaccmotpHM, He MpHBOAA MOKasaTeJIbCTB, HeKOTOpbie OOM 
CBOHCTBa MOJIYrpylin, BbINCHHM HX POJb IA Tosyrpynn npeoOpasoBaHny | 
WH CBA>%KeM 3TO C BOMpOCOM O peleCHHAX ypaBHeHHA OOMlero BHAA. | 

2°. Hyctb S—aaemenT nonyrpynns 9. Ecam yaa mo6oro ACY B it 
HaliqeTcA Tako suemeHtT X, uTO XS =A, TO roBopaT, uTo S OO paTuUne 
cepa. AHasorM4uHO onpegenneTcA OO PaTHMOCTb CUpaBa. DemMeHTs 
oOpaTuMbll H CyleBa HM CpaBa, HasbiBaeTCA ABYCTOPOHHE OOPaTHMbI Me 

Jlaa nosyrpynnpt % Oyqem O603HayaTb Yepes Y%, MHOXKECTBO ee JBYCTOD 
pOHHe OOpaTHMbIX 3JIEMeHTOB; Yepe3s 7; — MHOXKECTBO JJIEMCHTOB, OOpPaTHMBIe 
cyleBa, HO HeOOpaTHMbIx clipaBa, yepe3 Y%,— MHOXECTBO 93/JI2MeHTOB, OOpaTuls 
MbIX ClipaBa, HO HeoOpaTHMbIxX CvJleBa, H Yepes YM )—MHOKECTBO 2JICMCHTOBIE 
HeoOpaTHMbIX HH CJleBa, HH ciipaBa. MoxKHO JOKa3aTb, YTO KarKOe U3 yKaie 
BaHHbIX YeETHIPeX MOAMHOXKeCTB Y ABMIAeTCA ee noAnosyrpynnon. Hspectuo (1) 
qTO MHOKeCTBO Y%,, CCM OHO HE NYCTO, ABACTCA TpyNnOH, eAMNMUa KOTO) 
poh E cyxuT equHnuelH aA BceH Nosyrpynnp Y(t. ec. AE=EA=A gash 
Beikoro A€M). Takum oOpasom, nowJyrpynns! c eqvHuWelH H TOMbKO OHI} 
wMeloT HenycTylo no_nosyrpymay ,. | 

3°. Teopema. Ecau XY €%,(X, YEY), mo umeem mecmo odno uh 
O6UX: UAL X., YEN, a aC ry eee iit 

Koueuno, oOpaTHoro 3aKJNOUeCHHA jleaTb Hesb3s. B HeKOTOPBIX nowy 


HOrO MHOMKECTBAa) MponsBeseHHe Bua XY, rye X EA, uv Y € AM, npu coor 
BETCTBYIOWEM BbIGOpe naps (X, Y) MOxeT OKa3aTbCA MpHHaviexkallum JO 
OoMy H3 YeTHIPeX MHO*KECTB Wy, Wr, Wr, Wo. 

4°, CBohHcTBO OHOCTOPOHHeH O6paTHMOCTH 3JIEMeHTOB CBA3aHO CO CBOMy 
CTBOM YBCJIMUHTEJIbHOCTH (*), KOTOPOe, B CBOIO OUepeb, CBA3AHO C pa3uUd 
HbIMH CBOWCTBaMH Nosyrpynn (7,3). Qnement S nowyrpynnp Y% HaspiBaercsi 
NpaBblIM YBeJHYHTeEAbBHBIM, eCJIH cyulecTByeT Takoe UW CYA, WAHMs 
yTo YS =Y. AnanorwyHo onpeyetneTcA MeBbili yBeENMYHTebHBIM. 

Teopema. Bce sesvie yeeauuumenonole anemenmol noayepynner Y% codepik 
scamca 6 U,. Bce npaeoie yeenuuumerbnole anemenmol codepstamca @ Aye 

Tlockombky %; (\ %, MycTo, oTCclosa, B YaCTHOCTH, BbITeKaeT H3BeECTHBIIt 
(bakt (2), YTO HHKaKOH 9JIeMCHT He MOXET ObITh OMHOBPeMeHHO JIeBbIM H Mpal 
BbIM YBeJIMUMTebHLIM. ? 

o°. Ecm nognosyrpynna 9%, nouyrpynmst 9% mycra, HekoToppie 13 ae. 
MCHTOB %, MOryT He ObITb JI@BLIMH YBeCMYNTeIbHbIMH. AnaorM4yHoO Juin Ue 
WHave o6ctouT Jeo B Nosyrpynmax, o6magaiouux equnuuel. 


002 


| Teopema. B noayepynne c edunuyeti Y, ecme mHoowecmeo ecex ee Ae- 
NIX YBCAUMUMEAHOLX INEMENMOE U Wy — MHODeCMBO BCeX ee NPABbIX YeeAu- 
\MeAGHOLX 9ACMEHMOG. 

1 6°. BeseycTBue Teopemp! ml. 5° BpmomHeHHe HEKOTOPbIX CBOHCTB OJHOCTO- 
HHel OOpaTHMOCTH BJleyeT 3a COGOIO ABYCTOPOHHIOIO OOpaTHMOCTb 3vIeMeHTA. 
Cueyctsue. Ecau 6 noayepynne % c edunuyeti Oan anemenma X CY 
waeexcmeo XY’ =A (A CY) umeem mecmo moeda u moavko mozda, Kozda 
I’ =%, mo X deycmoponHe o6pamum 6 IY. 

| 7. Ecau S coqepxutca B HeKOTOpOh mog_nosyrpynne B NoJyrpynnpl YY, 
Dp BOSMOXKHBI CJyyaH, Korga S oOpaTum cepa BY, HO HeOOpaTHM cyeBa 
| %, ww HaobopoT, oOpaTHM culeBa BY, HO HeOOpaTHM culeBa B YB. 

| Uognonyrpynna % nosyrpyrns Y HaspBaetcd TpaBHUAbHOH OTHO- 
Te IbHO OOpaTHMOLTH ceBa, ecm BCAKH anemeHT S u3 B o6pa- 
iuM cJIeBa B YS Tora HW TOMbKO Tora, Korya OH OOpaTuM cepa BY. 

AvaJIOrH4HO JIA OOpaTHMocTH CrpaBa. 

8°. OroOpaxkenve HekoTOporo MHOxecTBa Q B ce6aA Ha30BemM 1peo6pa- 
jopanHuem Q. Ecum yuma mpeodpasopanni X, Y, Z npu mo6om «€Q uMeer 
HecTo X (Ya) = Za, To Z HaspiBaeTCA NpOUSBeReHHeM X UY (A= Xv); 
\\HOxKeCTBO BCex Ti1peoOpasoBanHl {2 o6o3HauHM uepes Go. Ono saBsnetca 
boulyrpynnon. Ee moqnouyrpynibl HaspiBalotca MOMyrpynmamMu npeoo- 
fasoBaHuu Q. Tlonyrpynna npeoOpasopanuit Y HasbiBaeTcA 1p aBUJb- 
OH OTHOCHTeEJbHO OOPATHMOCTH CueBa, ecm MY ecTb npaBusbHaA 
THOCHTeJIbHO OOpaTHMOCTH CJleBa NOANOMyrpynna nodyrpynnp So. 
9°. Ilyctp S— 3aqaHHoe MpoHsBOJIbHOe mpeo6pasoBaHHe MmHOxecTBAa Q. 
"papHenue St = « (« €Q) ornocuTrembHO HeH3sBecTHoro £62 HasoBeM ypaB- 
feHHeEM OOMero BUA. 

Ilyctbp S—aemMeHT HeKOTOpOH HoOyrpynnbl mpecb6pasopanHn QO. Unorga 
eKOTOpble CBOHCTBA YKa3aHHOrO ypaBHeHHA MOryT ObITb CBA3aHbIl C HeKOTO- 
bIMH CBOMCTBaMH (IIpHyeM aOcTpaKkTHbIMH, T. €. HHBApHaHTHbIMH OTHOCHTeJIb- 
0 M30Mop(/pu3sMoB) S Kak 9JIeMeHTa STON MOJyrpynnpl. 

Teopema. //ycmo %— npasuaonan omnocumeArbno OOpamumocmu cnpaea 
oAyepynna npecbpasosanuti mHowecmea Q u SEY. an moeo «mobo ypae- 
leaue St = « omHocumeAono HeuseecmHoeo EQ Obln20 paspellumo npu atwobom 
€Q, xeo6xodumo u Oocmamouno, umobol S 601A oO6pamumolm cnpaea anemeH- 
10m noAyepynnol Y. 

_ 10°. He tTowbKO pa3pelliHMocTb ypaBHeHHA, HO HM BOMpoc O eHHCTBEH - 
OCTH pelileHHA OTHOCHTCA K UMCJY YKa3aHHbIX CBOHCTS. - 

Teopema. //ycmo %— npaeuacnan omHocumeaobno O6pamumocmu caeea 
oAyepynna npeobpasoeanutt uaoowecmea 2 u SEY. asa moeo umobot ypae- 
enue Si=a« omuHocumerono HeuseecmHoeo F6Q npu ecAKOM &% UMeNO He 
onee OOHO2O pelleHusa, HeOOxodUmMO uU OocmamoxuHo, umobol S Oola obpamu- 
blM CNebA ANEMEHMOM NoAYepynnol Y. 

11°. Ecam %—uHekoTopad momyrpynna npeoOpaso3aHHi MHOaxecTBa 2, 
PaBHJIbHaA HM OTHOCHTEIbHO OOpaTHMOCTH CJIeBa H OTHOCHTebHO OOpaTHMocTH 
Tpapa, To Teopempl 11. 9° um. 10° MOKa3bIBaloT, KaKyIO POJIb Vist OCHOBHBIX 
BOHCTB ypaBHenua S$=a urpaeT npuHayiexHocTh sementa SEY kK Tol 
WIM HHOH us No_nomyrpynn %,, Wi, U-, Wo. Ecau SEM, TO ypaBHeHue pas- 
eINMMO TIpH JNOObIX « UM BCerya HMeeT eMHCTBeHHOe pemenne. Ecam S € Yr, 
0 ypaBHeHHve pa3pellHMo He JIA BCeX %, HO B Cayyae pa3spelIMMOCTH HMeeT 
MUS €MHCTBeHHOe pemeHHe. Ecun S€Y,, TO ypaBHeHHe pa3pelliHMo mp 
CeX %, HO IIpH HEKOTOPbIX H3 HHX HMeeT HeCKOJIbKO pa3JIHUHbIX pelleHHi. 
faxonel, mpH SE%), ypaBHeHHe paspeliMMo He MpH Bcex %, MpHyeM Mp 
(eKOTOPbIX &% MMCCT HECKOJIbKO pa3JIMUHbIX PeuleHHi. 

Ecam 9 cojep>KuT Tox eCTBeHHOe MpeoOpasoBanHe (KOTOPOe, OYeBHAHO, 
BUAeTCA eMHHUel I), TO 43 TeOpeMbI I. 5°, OsarofapA CKa3aHHOMy, BbITe- 
a€T pOJIb CBOLCTB YBCJIHYHTebHOCTH 9JIEMeHTOB QF [JI YKa3aHHbIX CBOHCTB 
paBHenua oOulero Bua. B yacTHocTH, 43 Toro, YTO NONyrpynna c exHHHLeH, 
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OONaLaiollad JIeBLIMH YBeJMUMTeJIbHbIMH 9JIEMCHTAMH, OOM3ZATEIbHO OOsaqaeT Hi 
IpaBbIMH YBeJIMUMTeJIbHBIMH, Tak %e KaK H OOpaTHO (”), BbITeKaeT pA OYVEBH] ss 
Hblx culeycTBuii. Hanpumep, ecam S$ =a paspeummmMo mp Bcex SEM u mpri 
peex «#¢Q, To pemienue Bcerja equHcTBeHHO. meer mecTo uM oOpaTHoe Npesy 
JIO*KeHHe. | 

12°. Ilyctp I'— nexoTopoe uacTH4yHo ynopsqoueHHoe MHO«KecTBO. OosHa's 
uum uepe3s Mp COBOKYMHOCTb Bcex peoOpasoBanMli S€ Sp, He HapywialoulMr|} 
OTHOWIeCHHA YaCTHUHO! yMOpaAAOUeHHOCTH, T. e. TakKHX, TO eB u Sa > Sf 
(x, BET) copmecTHE! tuum npH «=f. WMp Beerqa NpaBHJIbHad OTHOCHTEJbHG 
OOpaTHMOCTH cipaBa Mouyrpynma npeobpasopaHui, OMHaKO, KaK MOXKHO 10) 
Ka3aTb Ha TpHMepax, OHa He BCerfa NpaBHJIbHa OTHOCHTeJbHO OOpaTHMOCThih 
cepa. Moxer ObITb JOKa3aHO, YTO OMHHM JOCTATOUHbIM YCJOBHEM TOTO; ® 
uTOOb! Mp Opa WpaByJIbHa OTHOCHTeJbHO OOpaTHMOCTH CJIeBa, ABJIACTCS| 
BbIMOJHEHHE CyIeyIOUlerO CBOHCTBa CYIECTBOBaHHA OTJeJIAIOWIMX 9JIEMCHTOB 
Tina mo6nix IY Cl un I’ CI taxux, uro « Sa’, « GI’, « GL” copmecraam 
JIMUIb B Clyuae « =a", JOJKEH CYILeECTBOBAaTb KOTICIAIOUIMH amemMeHT» 7 € LB 
oOmaqaioulni cBolicrpamu: 1) « >y7, « €1” BosmMoxwKHO JMIb pH a = 1s 
2) a” <y, « EI” BosMOKHO JMUIb IPH a” = yx. | 

BevleqcCTBve CKa3aHHOro BBIIUe PpaspeLIHMOCTb HM e€HHCTBeEHHOCTb pelleHHse 
ypasuenua Sta («€L) ornocutenbHo neusBectHoro é€I B cayuae BeMOmHelh 
Hua BT ycnoBud OO OTENAIOWMX 9JICEMCHTAX OKa3bIBaIOTCA LeJIMKOM 3aBH\B 
CAUIMMH OT OOpaTHMOCTH cpaBa M ceBa ameMeHta S B nomyrpynne Mp. ff 

13°. MuoxectBo %,U%-U% ABJINCTCA COBOKYIMHOCTbIO BCEX 3JIEMCHTOM 
nowyrpynnbt Y, He ABJAIOMIMXCA BYCTOPOHHe O6paTuMbIMH 9s1eEMeHTaMVIE 
B HeKOTOpHIX CuTyYaHxX 9TO MHOXECTBO ABJAeTCA MOMMOTyrpyunou, B HeKO® 
TOpbIxX HeT. CorslacHo n. 3° neppoe OyeT HMe€Tb MeCTO TOra H TOJIbKO TOTAall 
Kora uid BoAKUX X EM, u Y € 9%, umeer mecro XY €Y,. B uacTHoctu, STH 
OyfeT ciipaBeqwmMBo, Korga lycto YM, wn Ap. i 

BeneycTsve TeopeMbl 1. 3° M3 CKa3aHHOrO Ccue_yer, YTO B TOM culyuael 
Korga WU, U% ABIAeTCH TOANoMyrpynnow Y%, OHO OOm3aTembHO Oyjey 
HM JBYCTOPOHHHM HjeaJioM. | 

Ec. MHO?KeCTBO BCeX 9JIEMeHTOB NOJYrpynnbl Y, He ABJIAIOWLHXCA mBy| 
CTOPOHHe OOpaTHMbIMH 9JICEMeHTaMH, e€CTb ee NOANORyrpynna, oTMM4HaA OT Sf 


3bIBaeTCH NONYTPyuNon Cc OTHeMAWMeUCA TPYNNOBOH YacTLHe 
Tlonatwe Moulyrpynnbl c oTyensioulelica rpynnopolt uacTbio HaxouTc' 
B TeCHOM pofcTBe ¢ MOHATHeEM cBepxrpynnbl Payrepa (4,5). 
14°. Teopema. va moeo umo6e noayepynna c edunuyeti Solna noay 
epynnotl c omdeastowetica epynnogoti wacmoto, HeoOOxOOUMmO U OOcmamo4HO, 4MObiIN 
OHA mOzNA OvlIMb NpedcmaéBnena 6 Bude NenepeceKaroujeecca OOBEOUHEHUA Oeyk 
ceoux nodnoayepynn, us Komopolx oONa seanemca epynnoli, a emopalt 
ACBOIM UAU NpaBblmM Udeanom. li 
15°. MovkHo MokasaTb, TO K YHCAY Nomyrpynn c oTenstomelica rpynnogok 
WaCTbiO OTHOCATCA: KOMMYTATHBHbIe NOMYrpynMbl C e{MHNIMeli, KOHeUHbIE NOMY§ 
rpyilbl C CAMHUMeH, MOyrpynnbl c ABYCTOPOHHUM cCoKpallenveM, oOsaylak! 
ime eRMHHWeH (H, B YaCTHOCTH, NOMYrpynmbl, BwJO%KUMbIe B rpynmsl). | 
16°. Teopema. Ecau nodnoayepynna 8 noayepynnor c omdeastouetic’ 
2pynnoeol 4acmoio Y codepxcum edunuyy Y, mo B cama aeasemca noayepyrs 
now c omdensiowetica epynnoéeoti “acmoro. | 
17°. Tak Kak Nlomyrpynna BceX KOMMVJICKCHBIX KBalpaTHbIX MaTpHiL omHor! 
MopaaKa, KaK JePrKO BHJeETb, ABIAeTCA Noyrpynnou c oTfenstoulelica rpyrh 
MOBOK YacTbwO, TO, MOMb3yxHCb Teopemon 1. 16°, MoKHO oKa3aTb cyiesyroulee! 
Caeactsue. Beakaa noayepynnac edunuyet, usomoparno npedcmasuma\ 
MAMPUAMU, ABAReMCA NoAyepynnou c omdeastouyeticA epynnoeoti «wacmor. | 
18°. Moxuo noka3aTb, YTO B Momyrpynnax c oTsenstwmelica rpynnoBo ' 
WacTbIO He CylleCTByeT YBeHUNTEMbHBIX 9IeEMeHTOB. Ecau Ke nowyrpynna c ely! 
HHMeM He ABAeTCA NOMYpyNNoOu C OTMeAloMWelcA PpyNnoBoli wacTbio, TOB He! 
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(PAZATEIbHO HMeIOTCA HW JeBbIe H NpaBble yBeJMUTebHbIe 3IEMeHTHI. OTciopla, 
yulecTBHe M. 5°, BbITeKaeT Teopema: 

Teopema. Ilycmo %—noayepynna c edunuyeti. Ecau % seaaemca 
pAYepynnou Cc omdenstoweticA epynnoégoli wacmot0, mo ob6a mHorecmea Yr 
“Y, nycmet (m. e. Kascdvitt oO6pamumelti cacca anzemenm o6pamum u cnpasa 
Haobopom). Ecau % He seasnemca noayepynnott c omdeasiwtyetica epynno- 
wu vacmeio, mo o6a mHooecméea Yy u Y, He nycmotl. 

| 19°. Benegctsve n. 9° un. 10° u3 Teopempr n. 18° BbITeKatoT cueqyroule 
OUCTBa ypaBHeHHaA OOmero Bua. Ilyctb 9 — HekoTOpad MpaBusbHad OTHO- 
HTeNbHO OOpaTHMOCTH CJeBa HW MpaBHJIbHaA OTHOCHTebHO OOpaTuMocTH crpa- 
Ah OsJyrpyina mpeoOpasopanH MHOxectTBa Q. IIpeqnonaraem tTakxe, 4To 
PepAUT TORMecTBeHHOe MpecOpasoBanue. Hs ckasanHoro Bu. 11° BHrreKaer 
BASb M@K]Y CBOWCTBAMH paspelIMMOCTH H e€MHCTBEHHOCTH pellleHHuaA ypaBHe- 
ma OOmero Buga SE=a (SEM, a€Q) ornocutTembHO HevsBectHoro £6 Q. 
Ecau Y% ecme noayepynna c omeeanartyetica epynnosott wacmo1o u ypaene- 
ue SSé=&% paspewumo npu ecakom «EQ, mo peulenue ezo eceeda eduH- 
neenHo. C Opyeoti cmoponol, ecau npu HeKomopom «% = %, YpaeHerue St = a, 
paspewumo, mo Hatidemca makoe @EQ, npu Komopom ypaenenue SE = a, 
yOem umemb Ooree OOHOe2O pewenun. 

| Ecau YW ne sAeasemca noayepynnoti c omdeaantowelica epynnoéeoti uacmorn, 
no 6 YW Hatdymca makue S, u Sz, amo ypasHenue S\E= a paspeuiumo npu 
nex “EQ, HO NpU NeKOMOPoOLX UZ HUX Umeem OHoNee OOHOLO pelleHUA; ypaeHe- 
we S,E=a npu neKomopolx «EQ nepaspewiumo, Ho npu ecakom maKom wEQ, 
0U KOMOPOM OHO paspeulumo, UMeEM AUIUb COUNCMBEHHOe pewlenue. 
JlenuurpancKul rocyjlapcTBeHHbli Tloctynusio 


nleflarorHuecKHH MWHCTHTYT 12 IV 1957 
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Jloxsayp AkaweMuH HaykK éGCcP 
1957. Tom 116, Ne 4 


MATEMATHK,\\ 


A. M. POJHAHCKHH 


O BNOJIHE HEMPEPbIBHbIX BEKTOPHbIX MOJIAX B BAHAXOBON 
MPOCTPAHCTBE i 


(Ipedcmaeaexno axademukom IT. C. Aaexcandposeim 10 IV 1957) 


= (E), = E\£;—rpanuua E; e—ToxyectBenHoe oTobpaxenue R na ceoa|p 
Orto6paxkenue f MHowKecTBa E BR HasbiBaeTCd BNOMHE HeNpep BH AIM 
BEKTOPHbIM HOWeM, 3aqanHpmMm B E, ecmm €e —f eCTb BONNE HenpepbiBiE 
Hoe oToOpaxenne E B R. OroOpaxenue f mMHomxecrBa E B R Ha30BeM JO} 
KaJIbHbIM BEKTOPHBIM NOWeM, 3a aHHbIM Ha E, ecu A BCAKOIM 
TOUKH X,@E cyulecTByeT ee OKpecTHOCTh O* = O*(x») B R Takaa, 4TO | 
eCTb BHOJHe HeMpepbIBHOe BeKTOPHoe Nose, 3aqaHHoe Ha O*()E. Orodpaxkes 
Hue — MHOxecTBa EF B R Ha3s0BeM BUOJHE HENPePHBHBIM BeK TO py 
HbIM TOJI@M, 3ajaHHbiM BHyTpH E, ecM WA BCAKOFO 3aMKHyTOrO orpal 
uuueHHoro £,C EF orodpaxenue f eCTb BMOJIHE HelpepbIBHOS BEKTOPHOE Mose ® 
3ajlanHHoe Ha E,. Uepes m(E) o603HauaeM MOLHOCTh MHOxecTBa E. i 
§ |. B 9Tom maparpade G— orTKppitoe B R MHOxKeCTBO; f — JIOKasIbHO) 
BeKTOpHoe Mowe, saqaHHoe B G; x,€G, Yo =] (%)} wepes OX =O” Game 
¥=O'(y)) OO03HadaeM OrpaHHYeHHble OKPeCTHOCTH TOUeK Xo, Yo B R, mpHll 
yeM Bcerja cuvTaem OCG. Touky x) Ha30BeM H30HPOBaHHOH TOU 
Koh nonsa f, ecu f(%) +h) f(x) Aa Bcex JocTaTouHO MasmbIx A=+ Uf 
Ecau X9— H30JIMpOBaHHad TouKa Hosa f, TO OMpeseneHa MOKasbHaa crTeneH } 
((f, Xo). Usonupopannyo TouKy X) Noma f HasOBeM peryaApHoh TOU 
KOH noma f, ecam y(f, %) 40. Touxy x) Has0Bem TOUKOA peryua Pi 
HOH Auppepenuupyemoctu noasn f, ecan f yAubbepesuupyemy) 
B TOUKe xX) B cmbIcIe Ppewe u df (X%, h)-O aaa Bcex hA--0. Muomecrts' 
H30JIMPOBaHHbIX TOUeK, PeryJIAPHbIX TOYUeK, TOUeK peryApHOH udpepenuy 
pyemocTu noua f O603Ha4HM, COOTBeTCTBeHHO, yepes G!, G', G4. Haxkoneu) 
noviaraem 


Gr s{xo OGY 1, x) S01, "Gt CG 
G9 = {x0 4 OG, (fa) Ohi (Ghee (ye PEG ano en 
V3pecTHO WIM O4eBHAHO, YTO 
Gt'C@eG=]GuUG GG = Gace Ga. 


Touky xX) Ha30BeM TOUKOH TOKANbHOH TONOMOrHUHOCTH NO! 
asf, ecm cyulectByioT O* = 0* (Xy), O” = O% (yy) Takue, uTo f oToOpaxae, 
O* TonomornyeckH Ha OY. Touky x) Ha30BeM TOUKOTi OTK phToOcm 
noasd f, ecm Aaa mobo O* = O*(x9) umeem yy € (fO*);. Tlone f Haspi 
BaeTcCA NWOKAaIbHO TONOMOTHYeCKHM (OTKPHITHIM) B G, ecuM Kaya! 
TouKa 43 G ecTh TOUKa MOKaIbHOH TOoMOMOorMunOcTH (OTKpbITocTH) Tosa | 
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yeBHHO, YTO ecm f OTKpbITO B G, OCG, O orKppito B R, TO /O or- 


Vimerot mecTo culeqyioulve yrBepxjeHua: 

1) Hycmoe x) €G', O¥ =O*(x9). Toeda daa ecakoti Oocmamouno maaoti 
peAsHou) OY =O (Yo) cyusecmeyem (dna U MOAKO OOHA c613HA2) O*= 0* (Xo), 
Oepacaiuasnca @ O* u makasnz, umo ; 


OL NF? Yo = {Xo}, FOL =O", F (Ot)g = (O”),. 


2) Ecau X)€G", mo xX ecm’ mouka omKpelmocmu noag fF. 

3) Hycme G=G". Toeda f omKpoimo @ G, a mxooKecmeo mo4eK AOKAAD- 
oti monoAoceuuHocmu noan f omKpelmo 6 R wu ecwody naomuHo 6 G. 

4) Ilycme G=G"4. Toeda f seanemca aoKaabHo monoarceuueckum 6 G, 

v(f, x) ecmo KoHcCMaHina Ha KanxOotl KoMNoHeAMe mHooecmea G. 

5) ITycmo, ceepx obolunoe20, G oepanuueno, a Ff ecmb enoane HenpepoleHoe 
exmopxoe none, 3adannoe @ G. Toeda fG=fG, a cmeneno + (G, f, y) 
npederena U ecmb KOKCMaHma Ha KaocOoti KOMNOHEAMe mHO9Cecmea R\fGg. 
| 6) ITycme R= R*, OX = O¥ (x9) maxoea, umo (O¥\ {x}) G4. Toeda 

9 © G" udanrecaKol Oocmamo4Ho maaroti ceasKott OY = OY (Yo) cytuecmeyem odHnaA 
mMONbKO OONA ceAsHaA OF =O; (X%))CO* makas, umo fO{ =O”, Ff (Oi)e= 

| m(Or 1 f tye) =1, m(Ornf y)=|71(f, x)! = const >0 dra ecex 

1 € OY\ {yo}. 

mi iiyeme R= R* CG eCMb UZ0AUPObAHHOe mHOoKecmbeo. Toeda: 

7,1) G=G’', 6 uacmxocmu (cm. 3)), f omKpeimo é G; 

7,2) sign (f, x) ecmb Koxcmanma na KaoKOoli KomnOHeHMe mHOaCecmea G; 
7,3) mxoacecmeo G* ccenadaem c mHosKeCMeoM MOUeK AOKAAHKOLL mMoNnoAO- 
puunocmu nora f, a 3Hadum (cm. 7,1), 3)), G' omKpoimo @ Ru ecrody naom- 
6 ¢ G; 

B yTBepxjeuuax 7,4) — 7,10) npeqnouaraem, uto / — Bowe HellpepbiBHoe 
eKTOpHoe ose, 3ayqaHHoe BHyTpH G; G\ G’ — u30qupoBanHoe MHOXKECTBO. 

7,4) mHoscecmeo G(\f ty us0aupoeano u He 60nee 4uem cuemHO OAK 
wo60e0 YER; 

RO ecO Cn steal. (i) es by a NO EE = (i) te) 

7,6) (F(GN(G@\ G))i = As 

7,7) ecau E= F,(R)CG, E;= <A, O omxkpumo @ R u oepanuseno, OCG, 
0, E, mo mnoocecmeo R\ E neceasno; 

7,8) ecau F samkuymo B R, FCG, F; = A, O— cepanusennaa Komno- 
Henma mnoocecmea R\ F, OCG, mo mnoowecmeo R[F neces3sxo; 

7,9) ecau F samxxymo 6 R, FCG, Fi; =A, npusem mowynocme cucmemot 
ePAHULEHHOLX KOMNOHEHM mHoocecmea RN F 60aewe moujnocmu cucmemot 
JePAHUYeHHOLX KOMNOHeNM mHOKecMea R\.G, mo mHoocecmeo R\ | F HecessHo, 

7,10) ecau Oomxpomo @ R, 7(O)<1, (G)<it, mo r(GMftO)<t 
Cm. Huse). 

3Sameuaune |. Ilycrb O orkppito B R. O6o3HayenHyio cucTemy {O,} 
HOMapHO HelepeceKaloulHxcA OFpaHHUeHHbIX OTKPbITHIX B R MHOXeCTB O, 
Ha3oBeM CHCTeMOH bp B MHOXecTBe O, ecm (On)gCO, 
02 (R\.O)s6 A yaa mo6oro « Byyem mucatb =(O)<t, ecu BCAKaa 
SHCTeMa J[bID B MHOKeCTBe O HMeeT MOILHOCTb <7. 

8) ITycmbe R+-R} u, ceepx obolunoeo0, G oepanuseno, a | — enoane Henpepolenoe 
seKMOpHoe Nore, sadannoe @ G. ITycme, Oaree, Gla €CMb UZOAUPOBAHHOE 
unoocecmeo. ITycme, Haxoney, I’ ecmb Komnonenma mxoocecmea RN |[Gg. 
Toeda: aubo VOfG=A, aubo CFG. Cywecmeyrom yeaoe Heompuyamearonoe 
ucno B= B(L) u-omKpeumce 6 R u ecrody naomuoe @ V mxoowecmeo B (Tl) CT 
nakue, umo Orn awb6oeo yE B(T) umeem m(GQf?y) = (1). 


507 


Ecau T neoepanuuena, mo VA fG=A. Ecau U ecme Komnoxexma MHO-h 
scecmea Gf fG,z, mo fU ecmb Kkomnonenma mxoowecmea R\ fGg. | 

§ 2. B stom naparpatbe X — NOKaJIbHO JIMHeMHO CBASHOe TOMOJIOrHYeCKOe}} 
mpocrpancrso, Z = [X, R] — TomosormyecKoe MpousBeseHHe XA MARGE x5 
y, u ER: O* = O* (xo), O” =O” (Yo), O” = O” (uo), O7 == O07 (Xo, Yo) — aOcomorT-§ 
HbI€ OKPCCTHOCTH COOTBETCTBEHHO TOYCK Xo, Yor Uo» (%o, Yo) B MpocTpaHcTBax| 
X, R, R, Z; =, %y—poekuuu Z Ha X, R coorsercrBenHo, GC Z, G orKpbi-[ 
To BZ, (%, Uo) & GuM GR Matee memwaraem 


M(x) = {y: (x, y)EM}, M={(x, y): (x, y) EM, x Ex, M}. 


M orpanuyeno mo y, ecm cyM orpanuueno B R; M cpBa3Ho no y, ec JIA | 
M (x) cBa3Ho qua mo6oro xén, M. 1 | 

© €CTb HellpepbiBHoe oToOpaxenue G BR tTakoe, YTO AA MOOOH (Xp, Yo) E GE 
cymectByet O° = O* (x), Yo) Takad, YTO © O* OTHOCHTebHO KOMNaKTHO B R3ip 
f ectb oToOpaxenue G BR, 3aqanHoe dopmysoH f(x, y)=y—o(x, y); fel 
ecTh oTO6paxenne G(x) B R, 3aqaHHoe dopmyson f.(y) =f (x, y) (y€ G(x)).| 

Jlerko BUeTb, YTO JA mOOOrO xX MHOxecTBO G(x) OTKpbITO B R, afx} 
eCTb BMOUHeE HelpeppiBHoe BeKTOpHOe Mose 3aqaHHoe B G(x). I[losTomyfi 
MOXKEM TIOJIOXKUTb | 


(x, 7): gE (GQ); CY =(e% gy) 7e (GE)? 
(Sint UC (GG) a G@ — 1, UUme Gale 


I 


Hakouell, mosiaraeM Uy = f (Xo, Yo) = fx, (Yo). 
VimeroT MecTo cJleqylIoulve yTBepoxKeHHA: 


9) ITycmb (Xo, Yo) EG" u Oana O* = O* (xo, Yo). To2da Aaa ecakotl Oocmamouno | 
manoti ces3snott O" = O" (uy) HatidemcA ceasHaA no Y, OepaHuueHNan no Y, | 
c6AsHan oKpecmHocmb OF = O; (Xp, Yo) GC O* maxaan, «amo: 

9,1) OF G: 

9, 2) OTeo Wh ate oh 

9,3) f, Of (x) = O” Gna s602e0 x Ex, 07; 

9,4) f.(O{ (x))e= (O")g Ona 206020 x Ex, OF; 

a2 eh MO0Gv1X xX Ex, Oj, u€ O* onpedeaena cmenenb x (0% (x), fxr, u) = 4 
= 1 (Px. Uo): 

10) ITycmo G = G™. Toeda KaxcOoe us mHosicecme Gs G omxpelmo é Z, 


Orcioga csleqyer, uTO y(fx, y) ECTb KOHCTaHTa Ha KaxKJOM KOMMOHeHTE | 
MHOKecTBa G. 


11) ITycm O* = O* (xp, Yo) C G™. Toeda aa ecakoll Oocmamouno manoti cens- | 
woli O" = O" (Uy) nalidemca ceasHaA, OepaHudeNHaA no Y U CeASHAaA No y 
oxpecmxocme OF = O71 (Xo, Yo), Codepacatyancaé O* u maka, 4mo omobpaxce- | 
Hue , 3adaNHOe Ha mHOocecmee [x O7, O”] copmy not 


P(x, u) =O1(x)N fru (x, 4) € [x OF, 07) 


ecmb  OOHO3Ha4HOe HenpepeleHoe omKpolmoe omobpaxcenue mHoocecmea | 

[7,O}, O"] 6 npocmpaxcmeo Ry, u umeem: 
11,1) Oaa at6oeo x Ex, O{, omo6paotenue fy ecm’ monoaoetuecKoe peey- 

AspHo Judpepenyupyemoe omobpascenue OF (x) na O", a. omobpastenue Py 
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x(u) = (x, u)) ecme monoaoeuueckoe peeyanpHo Oudqeperuupyemoe omo- 
ancenue O" Ha Oj (x); 

11,2) Onn ato6oe0 (x, u) E[x, 0%, O07}; 

te 2) 184; un) OR 

22) fi (Old ou) == i: 

12) ITycme © — 6uxomnaxmunoe muoocecmeo C G = G™. Tozda 


sup SUP MDA) fw) <== oo. 


SamMeuaHne 2. B uactHom cayyae R= R" yacTb pesyJbTaTOB 9TOii 
MeTKH Oblia MosyueHa B paOotax (!~!°), Kak TpaBusio, mp Oouee CHJIbHEIX 
1 HHOra pH Oosee ca6ylx) OrpaHHyeHHuAX Ha OTOOPaxKeHHA H MHOKECTBA. 


aCTb pe3yJbTaTOB ABIAeTCH CyeCTBeHHO HOBO jaxe B cryuae R= R", 


MockosckKHl (usHkoO-TeXHHYeCKHH Tocrynuso 
UHCTHTYT 10 III 1957 
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Jloxaayne AKkagemun nayk CCCP 
1957. Tom 116, Ne 4 


MATEMATHKAZ} 


tO. B. CHXOPOB 


3AQAUA KOM JIA CHCTEM JIMHEMHbIX JIMbOEPEHLMAJIbHbIXG 
YPABHEHMM B 4ACTHbIX TPOH3BOJHbIX C BECOM 1 
BOJIbLIE EXQMHULLbI 


(Ipedcmaeaexno axademuxom H. I. Hempoecxum 29 IV 1957) 


1. B wacrosujei pabote paccmaTpuBaetca 3ayaua Kom Id CHCTeMbI 


: Dp R +R + «-- +Ry tt 
Oe Qo 9 whe { 
i (Ce ee } Ae 
a >} Alo 1 n (t) SEEGER Gs hy Rn (i= ly Dip Wie tO) (1)}) 
at * (ky) f=1 i,t ee One 
C HavaJIbHBIMH yCJIOBHAMH i 
atu. : aa 
i = 0) (a5 Xo, 209 Xn) 1, 2). 5 fle es Loe te 
rye > o3HayaeT CYMMMpoBaHve 0 BCeM fo, &y,...,Rp, AAA KOTODPBIX | 
(Rs) 
fy ty 
> ks <L; L—nexkotopoe (bukcHpoBaHHoe esl0e MOTOKUTeIbHOe UAC IIO; Wp 


s=0 | 

Soe Bee | } 

boone Ay) ee of) (xy, X%2,..., Xn) — KOMMeKcHBIe + (pyHKUHA'D 
JeHCTBUTCJIbHBIX APpryYMCHTOB. 

B JaubHeliuem OyjleM paccCMaTpHBaTb ypaBHeHus 


Ke 
te ar eo) Fie ranecmibas jane 7f2 0 (I 
‘ Xa cee é —_— = } 
| SA (4) 2" (ica)... (ict) 37° leo, am 
(Rs 8) ; ! 
Ss ane 
TYE %, %,..., Sp — JeHCTBHTeJbHbIe MapamMeTpsl; > o3HauaeT CYMMUPOBa- § 
(Rg, B) 
iG I 
Hue HO BceM &y, ky,...,Rn, AIA KOTOPHIX Ryo + S&s >njs—B; uncnO 
s=1 q 


3 — Bec cucTempbl (1), T. €. HawMeHbIee H3 UHCe, YAOBJICTBOPAIOWMHX Hepa- | 


ft 


= \) aa Peel ees ¢ f = 
BeHCTBaM kyo + dhs <1; 2 (P1205 22D) Ba Ol tye eee ante 

s=1 | 
YpaBuenua (3) Ha30BeM XapaKTePHCTHUeCKUMHE. F 

Bewoky B latbHefiieM paccmMaTpMBaloTCs TOMbKO TakHe CHCTeMbI, AWA 
n i 
KOTOPbIX KOPHH XapakTepucTHyeckoro ypaBHeHua (3) mpu B = 0, >> a2 == 1 
k=] q 


O<t<T jas nexoroporo T>>0 He Bee paBHbl HYyMO H JelicTBUTeADHBIE 
WaCTH UX HeNOMOKUTeIbHbI. OTCcioga Culesyer, ¥TO s nesoe (cm. (1), cTp. 119). 


f 
Cpeyem cuctemy (1) K cHcTeme ypaBHeHHit c uacTHbIMH IIpOH3BOAHbIMH 


no ¢ Nepporo nopsyKa 3amenoli Oku; / otk (i= 1, 2,..., pk=1, 2,...,1:— 
Ha HOBbIe PYHKUAM Upiy, Upto,..., Uy: 
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-, N gtathete thn | 


ee ea ean 


k R k 
. al 2 z fn 
(Fie) pa Ox, Ox, rep OF, 


CooTBeTCTBYIOUIMe HayaJIbuble yCJIOBUA 3allHIlyTCa B BAe 
u; lio = 9} (ue Keexcisvonsebre) (i = 1. Be mansvesNols (5) 
flocue npeo6pasoganun Pypbe cuctema (4) mpumer Buy 


dv. N 
7 as » sy Asio’ Ry, .+0) Ry) (t) (ia,)™ (icr,)"* (iot,,”) 0; (i = a a ANY. (6) 


(Rs) f=1 


Hccaeqopanivem (byHaMeHtaJibHoro pelieHusa cucrempi (6) 
(0, “hee 1; 


z hao =|, eal 


OKaS3bIBaloTCA CJIeyIOWlWe TeOpeMbl. 
Teopema 1. ITycme cywecmeyrom « >0,0<8B<s—1,¢>0 makue, 


| n 
imo npu asmom 8, O<St<T u > % > « delicmeumenbHole 4AaCMU BCeX KOp- 


k=1 
| n 


etl XapaKMepucmuyecKoed ypaeHenus (3) mMeHbULe —~ca°—P, ede w= >) 4. 


| 
Toeda cywecmeyrom makue nocmosaHHole C, > 0, Cs > 0, amo 


(1) —1) p— cya%—B 
| Uj (t, H1, Xo, 2 wnsnge On) tS yt Ne = > 


oe M = max nj. 

B 9ToM cslyyae, aHaslorHyHO TOMY Kak 9TO cyenaHo H. I. IlerposcKun ((°), 
wt. 2, § 4) qua napaOosmaeckux CHCTeM, OKa3bIBaeTCA, UTO pellleHne 3ayauH 
Commu (1) — (2) Beger ceOa Kak peulenve 3aqaun Kom Jia llapaOosmuecknx 
‘ACTEM, T. €. AHAJIMTHUHO TIO (Xq, X%,.--,%n) UpH t>>O0, ecmu HauambHble 
byHKUHH of) (x1, X2,...,%n) MOCTATOUHO vlaykue UM He OvicTpo pacTyT Ha 
JeECKOHEUHOCTH. 

I. E. Ulunos ((*), crp. 94) paccmarpuBa uacTHbii cayyalH Takux cucTeM, 
meas np 1 (f= 1, 2,..., p) Hu Ao tae A) (t) TlocTOAHHE. 

Teopema 2. JTycmb mampuya xapaxmepucmuueckoeo ypaé6HeHusA (3) 
pu 8 = 0 umeem eud 


M4 | 0 
| Mo| 
0 = D 
Mr| 


s= 0 4UCMO MHUMBIE UL PA3ZAUUNOL NPU 


ipuuem KOpHU Kas00e0 ypaeHenusn | M; 
n 


Roti<T u S% =1. ITycmo cywecmeyem makoe %>9, «mo npu 
h=1 


fl 
meo—!l, 0O<t<T u 1% > we 6Ce KOPHU XApakmepucmUdeCKOeO YpaeHe- 


k=1 
48 (3) “UCMO MHUMOle. 
Tozda sadaua (1), (2) nocmaerena paeHomepHo KOppeKMAO U 6oINOAHAEMCA 
iseecmnoe ycaoeue A Ilempoéckoeo ((?), cmp. 3). 
Sta Teopema o6oOmlaeT pasyaptat C. A. Pampnepna ((7), erp. 119), koropprii 


© Rag Ra case en's pe = 
YACCMOTPeJ CuyYaH, korya Ajo M1 (t)==0 mnpa (nj—l)o<kot 
n 
= Ds <j 3 
s=1 
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Teopema 3. ITycme cywecmeyiom % >0, O<B<s—1, c > 0 makue,) 


n t 
amo npu amom 8, O<t<T u >» a? > a2 delicmeumenonan “acme xomA 601) 
k=1 


CONO2O KOPHA XAapakmepucmuuecKoeod YpaeHeNus (3) OoAaoWMe car—P. 
Toeda sadaua Kowu (1)—(2) nocmaeaena Hekoppekmaxo. 
Ycsosue 9Toli TeopeMbI aHasor“4yHo ycsoBuio B [erporcxoro ((?), crp. &1).| 
2. Teopema 4. I[Tycmb evinoanenot credyrouue YCAOBUA: 

n 


a) mpi B= 07 Os tay > % =1 Kopxu xapaKmepucmu4ecKoeo ypaée-) 
k=1 

Henus (3) 4UCMO MHUMDLE, PABAUYHOL U HE OOpataiomcsA 6 HYAb; ‘| 
6) cywecmeyem maxoe %&>0, umo npu B=s—l1, 0<t<T w 


n Bw 
» “2 > a ece KOPHU xAapaKMepucmuYecKoe2d YpaeHeHUA (3) 4“ucmo MHUMOLE; 
(eal 

B) eec cucmemol 3 > 1; 


in axyuu Ato *) (t) Aeascde Henpepoleno Ougdbepenyupyemot; 
YAKY j 


dj 
nN) Pyakyuu of” (X41, X%,...,Xn) HeNpepolenol U AOCOAIOMNO UNMeepupYyemel 


no ecemy npocmpaxcmsy (X,, X2,..-,Xn), MaK oe KaK U ece UX 4acmuHole |p 
NAPOUSBOOHbIE NO pPasAU4Hoim KOMOUNAYUAM (X,, Xg,...,Xn) OO nopsdKay 


2V = 25-2 aah ene ie 2de M=maxn;, E[m] — yeraan uacmo m. 


Cytuecmeyrom MAKUe NOAOICUMENbHOIE PMOCINOAHHDIE Cy, Co U &, 4MO 


ets I 
| A” g (X41, Xs, eee Re) | <Kceyerelelie % (8); 


2de A’ oe —noaueapmonuueckuli onepamop nopsdKa y om qynKyuu 9, } 
n Ne 
—_ Y 2 
| X (> a) 
R=1 
Toeda pewenue 3sadauu Kowu (1), (2) npu0O<t<T senasemca anaanu- ¥ 
muuecKkol ynKyuell OM (Xy, Xy,.-., Xn), a no t umeem cmoroko Henpepeie- } 


HolX NPOUSGOOHOLX, CKOAbKO HeNPePbl6HblX NPOUSBOOHOLX Umewm GynKyuu } 
d? Affe By Be) (t) /dt®. 
J{oKa3aTeJIbCTBO MPOMSBOAMTCH CCE qOBaHveM MaTpuubt I puna ((?), crp. 34). 
© ina piralls 
IIpH 9TOM MpHxOAMTCH pacCMaTpHBaTb HHTerpaJbl Bua \ ——..— do Kame 
B 

a 
(pyHKUMH fr, rye A— JeHcTBHTebHbIM Napametp, m> 1, 3 = 1, 4 JoKaspiBatb | 
MX aHaJIMTMYHOCTh M0 r. Takue MHTerpadbl pH MOMOLLM HHTerpapoBanus’ M10 | 
KOHTYpy B KOMMJeKCHOH MlocKocTH a —=€+4+it CBO_ATCA K MHTerpalaM 
KOTOPbI€ MOKHO JuppepeHuupoBaTb MO fF MOA 3HaKOM MHTerpasia. 
Sameuanuue. I[Ipumenaa opmysy, mpuBegenHyio Boxuepom ((4), | 
cTp. 186), qoKasbiBaem cuJleqyroulee. 
Ecau (byxdamenmaanonoe peuenue (7) cucmemot (6) Kak dyakyusa napamem- 

nt 


> | 


2 NI | 
P0B %, %,...,%, 3GBUCUM MONLKO OM o2 = 5) aj, MO 6 YCAoBUu 1) mo>zICHO | 
Ra 


NONOMCUING 


ot tb o(M—1) 
Jee oa 7-5 a < 
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3. B cayuae 3saqaun Kowm yaa ypapnenua 


Oru 5 
cy © 
ae (°) 
HavaJIbHbIMM YCJIOBUAMH 
Ou 
UNiso = 0; ar Hee eas Ky cise Se) (10) 


paOore (°) Haliqenbl (opMyssI, Waroulue peitienue B aABHOM Buse. [lomb3ysch 
AMM (pPOpMyJlaMH, AOKasaHa cyleqyrollad Teopema,. 

Teopema 5. ITycmo @ynkyua © (x1, X,..., Xn) HeNpepolena uU abcoAIOMHO 
meepupyema no écemy npocmpancmey (X,, X2,...,%Xn), MAK Ie KAK UU Bce 
P WACMHbIE NPOUSEOOHOLE NO PAZAULHOLM KOMOUHAUUAM (X1, X,...,Xn) OO 


opx0Kka 2y=2+42E “= 


ee 
O20, Com |e) oO (Kirke, 2 5 hn) APU KR yl 2, os 5 Lay COC y Ly eK O- 
Opoe 4UCAO, AOCOAIOMHO UNMeepupyemel, mo pellenue 3adauu (9), (10) npu 
> 0 xenpepoleHo Ougdepenyupyemo Oo nopsdka Ly. 


Ecau cylecmé6yiom NnoAaodcumeAbHble NOCMOAHHOIE Cy U Cog MaKUe, 4MoO 


om , Kas... , hn) |< Ceo", “mo -pemenue’ sadaiu (9), (10) npu t= 0 
HQAUINUYHO NO (X4, Xo,..-,Xn). 
MockosckHi rocylapcTBeHHbIli YHHBepCuTeT Ilocrynuao 
um. M. B. Jlomonocozpa SY IY Slo 


UMTHPOBAHHAA JIMTEPATYPA 


1¢C. A. Tanapuepu, Martem. cOopu., 7 (49), 1 (1940). *HW.T. IletTpospexuh 
on. MIY, 1, B. 7 (1938). 3 T. E. Uluaos, Yen. matem. nayx, 10, B. 4 (1955). 
S. Bochner, Vorlesungen tiber Fouriesche Integrate, 1932. ° IO. B. Cua opos, Yen. 
(areM. HayK, 12, B. 4 (1957). 
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Jlokuayp AkawleMun HaykK CCCP 
1957. Tom 116, Nb 4 


MATEMATHKA ) 


B. ®. TKAUEB 


O HOBbIX JLOCTATOUHbIX YCJIOBUSX YCTOUYUMBOCTH, 
MOoJIY YCTOAUMBOCTH WH HEYCTOMYMBOCTH MPEXEJIBHOTO i 
UMKJIA YPABHEHHS 

dy P (x, y) 

dx” Q(x, ¥) 
(II pedcmaeaexo axademukom IT. C. Anexcandpossim 27 IV 1957) 


B jjaHHol paOore mouyueHbl aHaIMTHUeCKHe KPHTEPHH YCTOMYMBOCTH, MOYy-/h 
ycTouuHBOcTH HM HeyCTOHUMBOCTH MpefesIbHOrO WAKa ypaBHeHHA 


dy 


Y= f(x,y), (1). 


rae f(x, y) = P(x, y)/ Q(x, y), B Mpeanosoxenuu, uro P(x, y) u Q(x, y) HMeoTiY 
HEMPePbIBHbIe YACTHbIC MPOHSBOAHbIC HY2KHOFO NOpALKa. | 

B cratbe I]. H. Tlanyma (*) Obi cqenaH nepBbili War B H3yyeHHH Borpoca| 
O MOMYYCTOHYHBOCTH WHKJIOB: HaliqeHo HeoOxoquMoe ycloBHe nodyycTouun-f 
nomyunat B. A. Yeux (7), Usyuaa stu paOorbl, aBTop 3aMeTHJ, YTO HX MeTOL) 
MOXHO MPMMCHUTh K HCCACOBAHHIO HE TOJIbKO MOsyyCTOHYMBOCTH, HO TakxKe| 


HacTOAMeH paOOTbl MOXKHO MOJYYHTh KPHTePHH WHTHPOBaHHbIxX paoor. 
1. Ilyerb 2 — 3aMKHYyTaH UHTerpasibHad KpMBad ypaBHeHua (1): 


=2(s), y=¥(s) (0<s<0) | 

ee MapaMeTpHyeckHe noycTaBneHua (Ss — qWIMHa Jyru 3amMKHyToli KpuBol L, | 
OTCUHTbIBACMAA OT HeEKOTOPOH HayaJIbHOM TOUKH MpOTHB YaCOBOH CTpeKH). 
Torgla, BBOJA HOByIO CHCTe€MyY KOOPAHHAT B WOCTaTOYUHO MasOH OKPeCTHOCTH | 

L TakuM oOOpasoM, uTOObI Karak TOUKA OKPeCTHOCTH OHOSHaYHO onpee-'i 
JAaCb OTPe3KOM f HalipaBJIeHHOH HOPMasIM, MpOxoAAuleH vepes STY TOUKY, | 
H JJIMHOH AY S HallleH KPHBOH, OTCUHTHIBAEMOHM OT HavaIbHOM TOUKU JO oc-% 
HOBaHHA YKa3aHHOM HOPMaJIM, ypaBHeHHe (1) MO%KHO 3amncaTb (1) B HOBbIX # 
KOOPAMHaTax: 
dn 

a F(s,70), (2) | 

rye 


F (5,0) = Lae = fe nid" 9 


Cienya B. A. Ueunxy (*), 3anvmem npupamenve KOopqMHaTbl n TOUKH | 
(0, Mo) uHTerpambHol KpHBOH 3a OMMH OOXORX B BUTE 


1 
ae (S, 1(S, Mo)) ds. 
0 


Torga  ecrb tbyuKuva TouKu n(0) = ny. : 
Tak Kak ¥ (0) = 0, To no noBegeHuto (yHKIaH % (Mo) MpH nyo > Ou n, <0 | 


OJMM3KUX kK HYJIO MOXHO CY]UTb 06 YCTOHYHBOCTH, NOJy YCTOHYRBOCTH YIM 
HeYCTOHYHBOCTH mpeyesbHoro wuksa L. 
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OueBuyHO, WIA yerohunsocrTu (HEYCTOHYMBOCTH) WkHKJIa MOCTaTOUHO BBINOWI- 
JCHHUA YCJIOBUA 


Vag (M20) |no=0 = 0; Pn, (720) Ingo = «+ + Pine” (729) Inyo = 0 (3) 


Dr (70) being <— OCS 0), 


He e— HEKOTOpPOe HeuveTHOe YHCJIO, a JIA OY YCTOHYHBOCTH — YCJIOBH 5) 


” 


Vn, (1) ilar =a 0, Vn, (No) eee = 0, (A) 
= (k) 
Bates Ms y (719) per = 0, Ding (19) oe oe Q, 
“ye Rk uerHo. 
2. Byfem uckaTb yoSuoe BbIparkenne JIA HaIMX MpoHsBOAHHIX. 
l I 
Yn, (to) = \ Fry (8, 0(8, M)) ds = es (s, n) nu, (8, Np) ds. 
0 0 


limes 8B Buy (2), merKO nOomyuMM 


RY 
fin, (s) = 1 +N Fils n) ni, (8) ds. 
0 
PaccmaTpHBani 3TO COOTHOWeHHE Kak HHTerpasbHOe ypaBHeHHe OTHOCH- 
TeIbHO 7), (S, My), HAXONMM ero pellieHve B BHe 
7 
Ha, (S,:t18) = exp|\ fF. ttya)d | : 
0 
CreqOBaTeJIbHO, 


Ss 
/ ( li I 
Pn, (Mo) = exp Wie (t, 7) dt | a 
( 
TakuM OOpa30M, NepBbIM JOCTaTOUHBIM yCJIOBHeM ycToiunBocTH (HeyerToi'- 
YuBOCTH) UnKIa L OyyeT ycuoBne 
l 


\ Fa (s, n)ds Fee OG); 
0 
00 IIpH NM = 0 coBepllaetca O6xo m0 kKpHBoH L (n(s, 0) =0). 
OcHOBHBIM pe3yJIbTaTOM paOoTH (”) sABAaeTcH HaxOmKeHHe NepBoro§ j0- 
CTaTOUHOFO YCJIOBHA NOJYYCTOHYHBOCTH TpeyebHoro WHKJa ypaBHeHHa (1). 
OHO MOxeT ObITh NOmMyYeHO 3 HalWwMx ycuoBuli (4) npx k= 2. Bropas npo- 


M3BOHaA HMeeT BHI] 
’ I s 


Vn, (No) Inp<0= Vir exp \ 1a dt ds hn 
0 
MOSTOMY UWHKJI Oy er NOJ1Y YCTOHYHBbIM Npu 
1 S 


l 
\ Fi(s, 2)ds|,_, =, \ Fn exp \ Ft ds|, 30. 
0 0 0 
’ Oka3piBaeTCA, YTO MH JaJIbHEMLUHe MpOH3BOAHbIE MOXKHO MOJYYMTb B CTOJb 
Ke Mpoctoh dopme. Mmeuno, 


; OR oo = ee 
Gh, 0) Inco = | jee on Fadt| Pan) 


H3 nonyuennol (tbopMysbl H ycmoBuit (3), (4) BbITeKaeT culeqyroulan Teo- 
pema. 
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Teopema 1. Jas ycmotiaueocmu (Heycmotiuusocmu) yuKAa Oocmamo4Ho } \ 
SHINOAHEHUA YENOEUA : 


vor (Ss; n) ds|_ >= 9%, \ Flexp|\Fadld dsing = Olt 
0 iy 0 (5) 
l Ss l Ss i"! 
| pe) [exp \ Findt | se ds|,_, = 0, ( a [exp [\Fudt]] ds eet 0(> o>)" 
0 0 0 0 a. 


npu k newemHom, a OAA OPS OP OO aa ip 
l Ss 

\Fals n)ds|,_, = 0, \F: exp || Fat t |ds nt Sal | 

0 0 (6) a | 

l Wh 


Ss hes 
an Wee [exp[\ FQ) [exp \ Frdt]| ‘ds any FU 
0 0 
npu k wemHom. 
SameuaHue. Ecau ve? (19) |n,-0 OMpeeAeT TOT HH HHOH BUA ycToH | 


YHBOCTH WHKJIa is: TO PpaBeHCTBa 
l l 


F dt ]} as - 


So 
S 
ota 


Sea 


\ Fa (s, n)ds lneey = 9 \ Fn (s, n) exp [ F,dt] ds|,_,=0,.- 
s 0 0 (7) 5 
Sree leah Fidt|) “ds lacy = 0 


0 0 
OVAYT HeOOXOJMMbIM YCJIOBHEM 39TOH yCTOHYMBOCTH. | 
Cuenetspue. Ecaw Ha 3aMKHYTOH HHTerpasibHOH KPHBOM BbINOMHEHO | 
ycnosue (7) H FU) (npn k verHom) He OOpamlaeTca TOXMCCTBEHHO B HYJb UM He | 
MeHAeT 3HaKa, TO 9TA KPHBaA ABMAeCTCA NOMYYCTOHUMBEIM NpeeIbHBIM IHKJIOM; 


? 


eCJIM 2Ke Ha 9TOM KPHBOH BbINOMHeHO ycoBHe (7) u F\") (IpH k HeueTHOM) He 
o6paliaeTcsa TOKMeCTBCHHO B HYJIb, OCTaBascb MocToAHHO <0 (>0), To sta 
KPHBad GyeT YCTOHMUHBbIM (HEYCTOMUHBBIM) TPeeIbHbIM LWHKJIOM. 


TlomyueHHbIt pesysIbTaT ABJIAeTCA Oomee OOUIMM, 4EM HSBECTHbIe KpHTepHH 
ycTolunpoctu uw HeycToHunBocTn IlyauKape (°): 
l 


§ (P+ Qs) dt <(0 | ycTohungoctp, 


x >>O0 HeycTohunsocTb 


JIA CHCTEMBI 
dy dx 
ao PY) Gp =Q(%Y), 
rye / —- nepuHog Mepuoxuueckoro peuleHua, a HHTerpas GepeTca Blob L B Ha- 
npaBJIeHHH BospacTaHua f. 
3. PaccMoTpHM Telepb HeKOTOPble pe3YuJIbTaTbl, OTHOCAMMeCA K UCCIeTO- 
BaHHIO OJHOTO YaCTHOTO Clyuad MpeeMbHbIX WHKJIOB, TAK Ha3bIBae€MbIX pery- 


JISAPHBIX UAHKJIOB (*). OkaspiBaeTcx, UTO B 3TOM CaTyyae ycenoBua (5) u (6) Teo- 
pemp! | ynpomlarotcs. 


Teopema 2. JIna ycmotiuueocmu (neycmotiuueocmu) peeyaspHoeo npe- 
OenbHoeo fae L docmamo4no 6binoaAHeHUA YCAOCeUA 


ninwo 20) figs hy ety een GG) (8) 
np k newemNom, a noayycmotiuueocmu 


k—1) h / 
F lnzoas 0 geeeae ea eoiceO) F ralinte 720 
npu k wemnHom. 
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TakuM OOpa30M, Bompoc 06 ycTotuMBOCTH peryApHOrO WukNa pellaerca 
3 MHTerpa/IbHOH (POpMbI OCHOBHOH TeOpeMbI, UTO YROOHO AWA MpaKTHKH, Tak 
K IIPOH3BOAHbIe CuHTaIOTCA 6e3 Tpyza. 

YcnoBud (8) u (9) ABJAIOTCH OAHOBPeMEHHO HM YCJIOBHAMU peryusApHOCTH 
DeeIbHOrO WMKa, Tak 4TO HaMM HalifleH KpuTepuli AWA pacnosHaBaHusa 
TYJAPHbIX WHKJOB. 

ilpumMep HeperysIapHorO MpefesbHOro WHKa MpHBosuTCA B paoore (°). 
Astop Osarogaput mpod. M. A. KpacHocespeKoro 3a WeHHbIe COBeTHI pH 
IMOJIHEHHH 3TOH padorTHl. 


Boponexckult Iocrynuaio 
rocyapCTBeHHbIM yHHBepCcuTer 18 IV 1957 


WHMTHPOBAHHAS JIMTEPATYPA 


1q].H.Ilanyw, Yen. matem. nayk, 7, B. 4 (1952). 2B. A. Geunk, Yen. matem. 
yk, 10,8.1(1955). * 0. K.Croxep, Hesuueiinsie komeOaHna B MeXaHMYeCKUX HM 971eK- 


wueckux cuctemax, MJI, 1953. 
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MATEMATHKA), 
fl. JI, YJIbAHOB 
0 MEPECTAHOBKAX TPHTOHOMETPHYECKOM CHCTEMBI 


(ITpedcmaseaexo akademuxom A. H. Koamoeopoesim 10 IV 1957) 


Ilyctp f (x) €L (0, 2x) — 2n-nepwoquyeckaa (pyHKkunaA, pay Dypbe KoTOpok 4 


P(~ + 2 (a cos kx -+ b; sin kx), | 
DAC 


QT 


a, = — \ fF (W) cos ke dé G20 


0 
or 
| : 
= \ f (i) simht dt) (= 1,2, ...). 
0 


Dy, —— 


Onpeyenenue. Pag (1) Oyfqem HaspiBaTh Ge3yYCTOBHO CxOqa- 
WHMCA WOUTH BCHAY Ha [0,2 cx], ec OH CXOMHTCA NouTH BCIOAy Hal 
[0,2 x] nlocne smo60H TepecraHoBkKH ero useHoB. IIpH sTOM MHO*KeCTBO TOUeK Hf 
paCXOJ[MMOCTH, BOOOMLe TOBOPA, 3aBHCHT OT TlOopAyKa yeHoB. 

EcJM He3HauHTeJIbHO BHOH3MCHHTb Halid paccyKJeHHA 3 3ameTKH (9), | 
TO MerKO yOeAHTbCA, UTO CMpaBeyIMBa CHeAyoulad Teopema. 

Teopema 1. /[/ycmo 


co ibe it 
Se @)} 
n=10 ; 
moeda psd (1) OesycaoeHO cxodumca noumu ectody Ha [0,27], ede ¢>0;¥ 
E (f) —nauayuuee npubauscenue @ mempuxe L? dynkyuu f (x) nocpedcmsom 
MpueonOMeMpUUeCKUX NOAUHOMOB NopAOKA n— |, 

Orcioa, Kak CJIeEICTBHE, BbITeKaeT, UYTO ECM MOJYyJIb HelpepHIBHCCTH | 
(pyHkuun f (x) yOBJeTBOpAeT HepaBeHCTBy 


TO pa (1) SesycOBHO CxOquTCA MoUTH BCIOAyY Ha [0,2 x}. 
H3pecTHo, To ecu 


SSE? (foe, (3) | 


TO pa (1) abcomoTHO cxoqHTcA Ha oTpesKe [0,25] (cM. To 3ToMy noOBo,y | 
padoty ©. B. Creuxuna (*)). Jlerko suyetb, uTo ycsopue (2) 3HauHTebHO ! 
cuadee, HexkeIH ycmoBue (3). 

MoxKHO [aTb jocTaTouHBIi KpuTepuli GesycoBHoli Cxo_MMOcTH NoOUTH 
Bcroly paja (1) H B HeCcKONbKO HHO dopme. Mmenno, ucnomb3ysa pe3sybtaT 
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juua ((*), ctp. 170) u oqHy u3 HawmMx Teopem pa6orhi (°), yOexyaemca B 
paBeJJIMBOCTH CJIeyiOulero yTBepxKeHHA:! 
Teopema 2. Ecau Ona Hexomopoeo ¢>>0 uxnmeepan 


2m 27 |In¢||In jin ¢|[+® 
\\ OP ded <me, (4) 
0 0 


lo ps0 (1) 6e3ycaoeHo cxodumcaA noumu ecrody Ha [0, 2x]. 
| PaccmMorpyM Tenepb cayyuai, korya ycuopus (2) u (4) 3aBeqomo He BHITOM- 
HIOTCa. 

B paOore A. H. Kommoroposa u JI. E. Mexbunopa (2) umeetcs cremyroulee 
Bep2k enue (mpHHaliexamee A. H. Koamoroposy): 

Cywecmeyem gynkyus_f(x)€ L?(0, 2x) makaa, umo weno ee pada Pypoe (1) 
HO mak nepecmasumb mecmamu, uMOObL NOAYYeHNOLUL PAO pacxoduAcA noumu 
wooy Ha [0, Qa]. 

HeckoubKo mo3xKe MaptnuKepuy (*) oKasaw: 

Cywecmeyem gynkyua f(x)r€é La(O, 2x) makaa, umo 4nenol ee pada Pypoe 
) mowcHO maK nepecmasumb mecmamu, UMOObL NOAYYLeHHoI PAO He UMeA HU 
HOw nodnocredosameAbHOCMuU 4ACMHOLX CYMM, CxXOOsUUYelicCh HA MHOKEeCMEE 
Aoncumenbnou mepol. IIpu amom l< p< 5/s. 

Tlocnequui pesyibTaT MoxkHO o6oOuMTb. IIpeqBaputetbHO ayum cuesyio- 
(ee ollpeeenue. 

Onpengeneune. I[lycrh T=] C,,,,|_— mMarpuua, onpeyeistomaa su- 
SHHbIM peryJIAPHbIM MeTo cyMMupoBaHna 7. Mp Ha3biBaem T-MeTo], CYMMH- 
OBaHUA K-MeTooM, ecJiv WI Kaxyoro m= 0, 1,2,... 


foe) 


| Dd) 21 Cm, n| = P (Mm) <oo. 


n=0 


TH MeTOJbl CYMMHPOBaHHA Obi BBeeHbl, MO-BAAHMOMy, XapyH u Porosun- 
uM. 

| Tellepb MbI MOXKeM C*POpMyJIMpOBaTb Halle yTBeEp»xeHHe. 

| Teopema 3. ITycmo 


los) 


» (a; cos Rx + b, sin kx) (5) 


k=1 


ypuecoHomempuuecKkull pAO maKoti, amo 


Ia em [On| <1 (2 eee 


oe epee nc ap toed SoG) 2 


de nocaedogamenonocme {n;,} C6n2adaem céeoticméeom: ypaeHeHue nN = + Nj + Nj 
meem ne bonee A pewenuti Oran ecex n=—0 (A — nocmosnnoe aucao). Ilycmo, 
pome moeo, T —xekomopoitl K-memod cymmupoeanusn. Toeda 4AeHol ps0a 
5) MOocHO mak nepecmagumb mecmamu, 4MO BHOBS NoAYLeHHoL PAO 


> (ay COS ¥;X + by, Sin ¥;x) (6) 
i=1 


e 6ydem cymmupyem memodom T Hu Ha KaKOM mMHOoCecMee NOAONCUMEeALHOL 
lepbl, A make HU OCOHA nodnocaedosameAbHocme YacmHoLx cyMM psAda (6) He 
yOem cxodsuelica HU HA KAKOM mHODCeCMBE NOAOZICUMENBHOU Mepol. 
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3 ameuaune 1. B cuay Teopembl Baxaxa ((’), crp. 215) cpequ Tpurt 
HOMeTpHYeCcKUX pAOB (5), KOTOpble yAOBMeTBOPAIOT YCJIOBHAM TeOpeMbl =f 
umeloTca psp! Dypbe. Bowee Toro, Ha OcHOBaHUM pesybTaTa MapiMHkeButy 
uMeIOTCA TakxKe pafbl Dypbe u us Kaacca L?, rye l<p<°/s. 

Vicxoma us TeopeMbl 3, JlerKO NokasaTb, ¥TO cmpaBeNBa cCweylOulelp 
TeopeMa. 

Teopema 4. J/ycmbe « —ambo0e nonoscumenbHoe 4Uucrod. To02da mooi 
nocmpoum dyukyuro f(x) € L(O, 2x) maxyto, umo f(x) = 0 npu x Els, 2x —F 
uf (x) umeem nenpepolenyio npouseodHyto Aro60e0 nopa0Ka Ha 000M ompes.th 
(3, 2 —8](8 > 0). Mpu smom, ecau T — nexomopoui K-memod cymmupoe i) 
HUA, mo uAeHot p2da Pypoe (1) dynKyuu f(x) moocHo nepecmaéumo mak, 4hy 
BHOebb NOAYLEHHOUL ps0 (6) He OyOem cymmupyem memodom T Hu Ha KaKOM MAY) 
acecmee E nonoscumenonott mepol, a makowe HU OOHA OecKoHedHaA nodOnocredyy 
GAMeCALHOCMb 4ACMHOLX CYMM NepecmasBAleHHO2O pAOA He OYOeM cxoOUMbCA HULi- 
KAKOM MHOocecmee NOAOCHCUMEeAbHOLL mepot. 

3ameuaunue 2. ®ynkunt f(x) MoxHO NocTponTb axe us Knacca L 
TIpH¥eM TaKyt0, UTO ee pa Pypbe (1) Bcwomy cxogutca na [0, 2x], rae l< p< 
(cm. 3aMeuauue 1). 

Cuaenetrsaue l (0 npuutune moKkanu3auuu Pumana). Ilonoxum, 47, 
{cos nx, sin njx} — MepecTaBeHHaA TpHroHOMeTpuuecKkadA CuCTeMa H PYHKUIM 
f (x) EL(O, 2x), mpusem f (x) = Oana x € la, 6] € (0, 2e) u 


oe 


co 
a . } 
a ae ») (Qn, COS NX - On, Sin Njx) (F 


i=1 


pana @®ypbe dyHkuuu f (x) No MepecTaBeHHOM TpHrOHOMeTpHYeCKOH cucTeM 
Tora yTBepxkjlenve, uTo pag (7) OyMer cxofuTbes Ha (a, 6), BooOMle roBopie 
HectipaBeliuBo. Bosee Toro, pa (7) MoweT oOKa3aTbcA JlawKe He CyMMUpY 
MbIM MeTOJOM AOela HH Ha KaKOM MHOKECTBE MOJOKUTeMbHOH Mepbl. Te 
6omee 3TO HMeeT MECTO [JIA BCeX Ue3aPOBCKUX CpeAHHX. 
OTo culeACTBHe HelocpeCTBeHHO BbITeKaeT M3 TeopeMbl 4. 
CnueAtcetBue 2 (0 OesycioBHOH cxofuMmoctu). Ecau cdyuKuna f (x 
€L(0, 2x) u (1)—ee pan Pypbe, To us Toro, uTo f(x) o6maaeT Kak yrofHO xX 
pomwuMn cBolicrpamu Ha orpesKe [a, 6] C(0, 2z), Hemb3a 3aksI0"NTb, 4TO ps 
(1) 6e3ycIOBHO CXOANTCA NouTH BcoOy Ha fa, OJ. 
STO ciefcTBHe BbITeKaeT H3 CueqcTBUA 1. 
CaeRctTBue 3 (0 cxoxuMocTu BCpeHeM HM TO Mepe). Ecuu dyHkmp 
[ (x) EL (0, 2x) uw (7)—ee pay Pypbe mo nepecTaBneHHo TpuronomeTpuyecke 
cucTeMe, TO, BOOOUe TOBOpA, HeJIb3H Jake yTBepKaTb, YTO HeKoTOpasd Hof 
NOCeAOBaTeIbHOCTb YaCTHbIX CYMM psfla (7) cxofMTCA B cpefHem L4 Ha HeK 
TOPOM MHOxkecTBe FE MOMOKUTeIbHOK Mepbl IA Kakoro-To g>>0. To xe uMe 
MeCTO H JWIA CXOJMMOCTH TO Mepe (pyHKuMA f (x) MoxerT OOpaliaTbca B HYJIb 
la, 0)"e (05.22): 
SamMeuaununue sd. Bo Bceex cchopMyMpoBaHHbIx HaMH Mpedioxwenuax 
MOxKeM CuHTaTb, uTo f (x) ELA(0, 2x), roe 1 << p<(8/; (cm. 3ameuanne 2) a 
Hekotopbim JomomHenveM kK TeopeMe 3 ABIAeTCA Teopema 5. 
Teopema 5. Ilycmo 


oo 


Ds (a, cos nx + b, sin nx) 


n=] 


mpueoHomempu4eckuu pad maKoll, 4mo 


>) (a? + bn) = 00. 


n= 


on 
~l 
(on) 


Tozda “wnrenol pada (8) moocHO maK nepecmasumb mecmamu, 4MO HOBoIL pad 


toe) 


>, (Gm, COS Myx + bm, Sin Myx) (9) 


Yo=t 


HeOe@pAHUdeHHO pacxodumca noumu ecrody Ha [0, 2n] u Ne cxodumcA 6 mempuKe 
B xa [0, 2x}. 

B ofHolt u3 pa6ot Opsuya (84) comepxaTca HEKOTOpble Ppe3yJIbTaTbI B 9TOM 
HalpaBJleHHH Jif OPTOFOHAaJIbHbIX CHCTeM. 

M3 teopempt 5 HemocpeACTBeHHO BbITeKaeT pA cmexcTBuM, KOTOpble MOryT 
MpeACTaBAATb HU CAMOCTOATeEIbHbIM WHTepec. 

CaenRcerseue 4, Ecau Tpvronometpuyeckuk pay (8) nocne 11060 nepe- 
CTAHOBKH eFO WICHOB HMeeT OFpaHHyeHHble (UHCIOM A) YaCTHbIe CYMMBI Ha He- 
KOTOPOM MHoxecTBe E nosOKUNTeNbHOH Mepbl, TO OH ABJIAeTCH pAZOM Pypbe 
HekoTOpoH dyHKuuH f (x) EL? (0, 2x) (aucuio A u MHOxecTBO F 3aBucaT, BoobUe 
j TOBOPA, OT NepecTaHoBKh). B uacTHOCTH, ecsiv px (8) nocse 1060 NepecTaHOBKH 
CXOMHTCA Ha MHOxkecTBe E NOJOMKUTeEbHOH Mepbl, TO OH ABJIAeCTCA PHAOM 
@ypbe dyuKkunn f (x) EL? (0, 2x). Tlostomy cnpapeaauso cuegctBue 5. 

Cneyactspue 5. Ecan pynkuus f (x) €L? (0, 2x) (p <2) u f(x) EL? (0, 2r), 
To pa, Pypbe PyHKunn f (x) 3aBeAOMO He MOXeT ObITh Oe3yCOBHO CXOJAILMMCA 
MOUTH BCIOLY, T. €, Oe8yCMOBHO CXOAAWUMUCA PAJAMH MOryT OBITb JHLWb pAb 
@ypbe u3 Kuacca L?, 

OTo yTBepxKeHve JIerKO MOXKHO MOJYYMTb U3 pesyJbTaTOB Opsuya (*). 

CnuencetBue 6. IJlepectapnenHat TpuronoMeTpuyeckanA  cucTema 
cos m,x, Sin myx He ABIAeTCH, BOOOMIe roBOpA, OasHCcOM B NpocTpaHcTBe 
myuKunn f (x) EL? (0, 2x), rhe LK p< 2. 

STO yTBepxKMeHve TakKxe MOKHO BIBECTH H3 pesyJbTaTOB Opanua (f-"), 

TakuM oOpa30M, MbI MosyuaeM CleAYIOWMH BEIBOL: NPHHIUWN JoKaiMsalun 
PumaHa, CXOAMMocTb pxAoB Mypbe NouTH BCwO,y, MpelctaRienve dyHkunH 
TPHTOHOMeTpH4ecKUM pAOM B MeTpuKe L? (p< 2) UT. J. TeCHbIM COpasom 
CBA3AHbI C «MpaBHJIbHbIM» PacioJIOHKeCHHEM TPHTOHOMETPHUeCKOM CHCTEMBI, T. e. 
9TH CBOMCTBa Hapyllalorca, ecuH MbI OyfleM paccMaTpHBaTb pAb! WDypbe no 
«MepecTaBJICHHOM» TPpHTOHOMeTpuyuecKOH CHCTeMe. 

SamMeuaune. 4. AnanormuHoro THMa pe3ybTAaTbI UMeEIOT MECTO H WIS 
HEKOTOPbIX PYFHX OPTOrOHAaJibHbIX CHCTeM. 

Teopema 6. Cywecmeyem 2n-nepuoduxeckaa nenpepolenan GbynKyus 
I(x), p20 Dypoe Komopoti nocae HeKomopoli nep€cmanoeKu He cxoOUumcCA Ha 
0, 2x] no mempuxe LY Oaa nw6oe0 q>>2 (nepecmanoeka He 3aeucum om q). 

V3 teopempr 6 BbiTeKaeT ceqcTBue 7. 

CaeycetTsue 7. IlepecrapnenHad TpHrOHOMeTpHyecKkanH CHCTema, BOOOULE 
TOBOpaA, He ABJAeTCH OasHcom lo MeTpuke L? B pocTpaHcTBe dyHkuuit 
[(x)EL? (0, 2x), rye p> 2. 

3aMeuaunue 5B. JlerkKo MoKa3aTb, UTO MOKHO HAHTH Taky} PU KC H- 
POBaHHyt0 MepectaBseHHy!O TPHTOHOMeTpHyeCKylO CHCTeMy, KOTOpas o6uIa- 
NaeT cpa3sy BCeMH YKa3aHHbIMH BbIlle CBOHCTBaMH. 


Mockosckult rocylapcTBeHHbIH yHHBepCHTeT Tlocrynusio 
um. M. B. Jlomonocosa 28 Il 1957 
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CHOUPOMEX AHHK.§ 
r. M. WE®TEP 


ACUMNTOTHYECKOE PEWIEHHE YPABHEHHM OJHOMEPHOTO 
HEYCTAHOBHBINEFOCA JBHY)KEHUA HAEAJIBHOPO FA3A 
C WWJIMHAPHYECKON] CHMMETPHENM 


(ITpedcmaeaeno axademuxom JI. H. Cedoeeim 16 IV 1957) 


Bneppble acCuMMTOTHYeCcKOoe pelleHHe 3aadH O 3aTYXaHHH yJapHbIxX BOE 
Hated JI. J]. Jlangay (*); OH NOomy4H NepBHIM WieH pelleHusA La chepHueckors 
WM WusMHEpuyeckoro cayyaes. JI. MW. Cegos (”) pela sty 3afauy B XapakTi 
pucTHuecKHX MepeMeHHbIX, OH TOKE NOMyYH MepBHl unten. IO. JI. Akumos (fi 
paspu Metron JI. MW. Cegospa u noyuna B cbepwuecKoM cayyae acHMNTOTHN 
ckKoe pellieHve C WIeHaMH TOpAAKa MaJIOCTH BbIWe MepBoro. 

B wacroamet paOore aHaylOrHuHbIM MeTOJOM HaXOJMTCA pellleHve B IMJIMEE 
JIPH4ecKOM CJly4ae, 3aTEM C MOMOMIbIO 9TOTO PeWICHHA MCCeAyIOTCA aCHMNITC 
THYUeCKHe 3aKOHbI 3aTYXaHHA YapHbIX BOJIH; HaHfleHbl WIeHbI MOpAKa Mé 
JIOCTH BblliIe MepBoro. 

1. OquoMepHbIN HeycTaHOBMBIIMHca MOTOK UeasIbHOrO COBepUIeHHOrO rag 
C IWMJIMHpMyecKOH CHMMeTpHeH JOuDKeH ONMCbIBaTbCA CHCTeEMOM ypaBHeHH 


Ou Ou Pope ae de dou pu Omar an a ee 
GE Gp cheap = One cag th gr chig= = On gaan ae ea 


re r — kKoopqunata (paguyc); ¢ — Bpema; uw —ckopoctTb; p — mmoTHocTED 
p — MaBuJleHue. 

VisBecTHo, 4TO 9Ta CHCTeMa MMeeT TPH CeMelHCTBa XapakTepucTuyuecK 
HanpaBJleHult 


dr=(a+u)dt, dr=(—a+u)dt, dr=udi 


(@ — CKOpocTb 3BykKa). 
IIpopegqeM BbIKJaKM HM paccyKeHHA, aHaslOrM4Hpe MpoBeseHHEM B (3). 
B koopyunatax fr, & 


10 (7 §1) ae, SS dr = (a + u) dt 


HawleM BOJHY, HAyUlyIo OT OCH LWAMHHApMyecKOH CHMMeTpuy, HIM psMy)) 

BOJHY, CJM p, p,U OyeM HCKaTb B Bue pAoB nO crTenenam Ini r/rh 

(k menaetca ot 1 go co; i—or 0 go R—1). 
B KoopyuuHatax f, & 


M20 (1, $2) dé. = dr —(— a+ u)dt (. 


HaljleM BOJHY, WYUkyIo kK OCH HMIMHpHyecKoli CMMMeTpHu, WIM OoOpaTHyil 
BOJIHY. SaTeM OObeAMHHM 9TH ABE BOJHbI BOMHOM B3aMMOselicTBUA, KOTOpa} 
HpolaqaeT pH MCuesHOBeHHM OHO 43 NepBbIxX JBYX BOJH. : 

TakuM O6pa30M MlOJIyYHM aCMMIITOTHYeCKoe pelllenHe, coqepKalllee B ABHO, 
BUC BC IPOMSBOJIbHbIe (PyHKIMM WM CYeTHbI HaOOp MpOW3BOJIbHBIX NOCTOAE 
HbIX. BpInMuleM MepBble WIeHbI 2TOTO pellleHua: 
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p= 1+ [Fro (61) + fro (6) 1 re HUF a (Es) + foo PAC a ee, 
p= 1+ [Vio 1) + Oro (&)] I=+[¥nl Es) + es (@)] BE + 
+ [Pao (1) + 20 (&2) + Boo (E1, pecs a (4) 
t= [xo (8) + 10 Es) = + [Oar Gi) + ns )] E+ 


+ [®5o (1) + G20 (Ea) + O20 (E1, &5)] = Ltt 


a é A is & = 
yy hm Pio = y Pio + Cer, plage + 1-ps-s, 


Fo = 0, P1=Co,, VPou= Cy, fire ore, ae 7 Cs, Fiot Var (5) 


5) 
D5= = ae es es ae 7 Cox» 


1 
Poo= a gr Fo t 7Cy, Pio Cy,, 


TipaiMad BoOJIHa, 


1 
P10 ae ite ae valli + cdo, for = 0, Par = Cons 
aS Moo (F, ®) = (14 = =) fio G0) )Vr+14-- (6) 
(em 2 
a Cc 10 Choo 9 Se Ines He 10 Coos 
foo = STfht dio fio Cf 20 Va usar: of 10 + Co 
mere 5) ee 
Yoo = — 82 HoH 78 fio A Coo Ch = — V Con 


oOpaTHad BOJIHa; 


“| 
m= (1+ —) Fro () Ve oe p= (1+ =) fr Fy ball cles: 
19 = Pig = Oy) = QO, 1 = Boy = Oy = Q, 
+ FoF 10 + Craft) 


il 
yee EVes (Cuf10 + Coufso) (7) 


B59 = — 


B20 = (Cy 10 + Cy¥,f10), 20 = — ae 
BOJIHa B3AHMOJIGEHCTBHA. 

2. IIpumenum nosyueHHoe pelieHHe JIA UCcJIeqOBaHHA BOMpoca O 3a- 
TyXaHHu ylapHEx BovIH. IIpeqnosomum, 4YTO CKayOK JBH2KeTCA M10 HeBO3My- 
Menno cpeye p=1, p=1, u=O0. Torga ycnopux Ha CKa4Ke MOKHO 
3anvcaTb B Bue : 


2 1 : A 
ApXe + 7 (yAp = Ap) = 05) 18 Apa, D =o 2. (8) 


3necb Ap = p— 1; Ao =p — 1; D (r) — HeuspectTHad NoKa (pyHKUHA; U — CKO- 
pocTb JBHxKeHHA HepequHero (pouTa yapHOHM BOVE. 
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Tloyctapiad nepBpre TpH wieHa pemenua (4) B (8), MOyYHM COOTBETCT: 
BeHHO | 
Cy,, = Cur = Cy, = Cha = ead Co, = rats Con = a Ore oF Cao =p Co,,= Coa ae te ( 


fav (&2) = —* Fe @) pe + (rs (1) 


D=Vil1+ GS Fa Ga) + ho Gl pe} +). (1 


Takum O6pa30M, cuHTad, 4TO Fy, (é)—s3aqaHHax (opMa MpAMOou nomnly 
OMpeseIUM OCTAaJIbHBIe (PYHKIUMH. 
Vccuenyem acummtToTHyeckoe HoBeyeHHe yapHOW BOJIHbI C MOMOIIbIO P 


BeHCTBa ft 
w,dé, = dr —(a+u)dt. & 


Ha cxauke dr/dt = D(r), nostomy (12) Ha cKauke MpHMeT BHI | 
wd, = [1— $4] ar. (Lip 


TloycraBiaa BbIpaKeHHA py, (a+ u)/D uepes pxAbI H YYHTbIBAA MPH STOR 
(9)—(11), nonyaum gudbpepenunasbHoe ypaBHeHve, BepHoe Ha CKayKe 


Helis Nyr+ ft +---J=—F(1+ 5) Foye t ' 


Orciofa MOxKHO onpegemuTb Fy) (r) Ha CKauke, eCIM HaHTH IIpousBOAHy ff 
dé,/dFy). Popma BomHb! Fy) (r, to) B HavaJbHbllt MOMeHT HaM 3ajjaHa (pwc. 9 
t = ty). Mpeqnonomum, 40 Fy9 (Fo, f9) = 9, OF r/Or|,, , OO wu uTO Fy, t | 
pa3sioxKHMa B pay Tellopa mo cTelleHaM f —Tfp. 

YuntprBad, uTo Fy, = Fy) (6) Hu, CileqoBaTesibHo, & =&(Fio), H SHae 
Fy (r, to), Haliqem & (F1)) B HauaJbHbIH MoMeHT BpemeHH t =f), dt=0. Uf 

V3 (13) npu t =¢, cnenyer 


ae aFy 
= 1—(14+5)52| Vrs (1 
TlogcraBaaa B mpapyio uactb (15) paswoxwenua OF y/Or|,,1,, Vr,... 2 


CTeNeHAM f—fo, a 3aTEM 3aMeHAA ¢F—/, OOpallleHHbIM pa3vOxKeHHeM Ty 
cTeneHaM Fy), MOJyaHM 


Ey (E10) = &o + Fp + 1/2 %2 Fio +: °°, (16) 


4 14\./— 
tet ee tees | =) 
1 OF 19/ Or |, a ( + Y Vis 
a Chloe ae ei eet 
¢ (9F 19/9F |,., 4.) 2Vr, OF 10 / Or |, 4,” 


rye 


SaBHCHMOCTb & (Fyo) He MeHAeTCA c TeyeHHeM BpeMeHH. 3HauHT, B 1060! 
MOMCHT BpeMeHH M JIA sOOoro pafuyca 


d . 
She = bHPig bo (1i) 


Torga (14) npumer Buy 


a [lc var atePo + -|=— G+ 5)Fopet- as} 


Peuenne (18) moxHo Os B Bue 


Fiat a) 3 ney In'r-ay; (i <4/y ). 


k=1 i=—oo 
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Us (18) nomyaum Fy)(r) Ha cKauke Kak (yHKUMIO paguyca 
Fro (1) = — Baie to) 19 
rile rl ( ) 


—CKOJIb YrOAHO MaJaa NOJOKUTeIbHAA 
JMUMHA, Cy) — MPOM3BOJIbHAA NOCTOAHHAA). 
Haltigqem Tenepb (OpMy BOJIHbI B OOOL 
KCHpOBaHHbIM MOMeHT BpemeHH f¢. IIpeqno- 
raeM, TO cyecTByeT TOUKa fo, ye 
wars, t) =O (puc. 1,2), a Fi (r, t) pas- 


Pue. 4 


OF 1 O°F 
Fol, = SE) C—mte Sel, (ont (20) 


Tlogctapnaa (20) B (18) c yuerom dt=0, ompegemum OF y9/ OF |r,, 2, 
°F io / Or? |r, t+» -KAK PYHKUMM HavaJIbHbIX JaHHbIX HW payuyca 
10 4 1 ae ; OF io _ A A xe + 1/7) Vie (21) 
Pit (+t )V rete  O Int 4 (b+ ty Vretoal® 
AcumMnToTHY¥eCcKHe 3aKOHbI 3aTyYXaHHA yapHbIX BOJH MosyualoTca Moj- 
aHoBkoh pesysbTaToB (9), (10), (19) u (20) B dopmysm (4), a Takxe B 
TH xe (OPMYJIbI, MpeqBapHTebHO MpoyuddepeHuMpOBaHHble M10 Pr: 

Op oz 
PGP lar aA Pele a |e a) 


Seornuno qua e(r,t) uw u(r, t). B rouxe r,t p=p=1, u=0, 


2) = 4 (re) 
Or |r t = Wre (1+ 1/7) V ra + x2 “ea 
de] __ 1 ap du) _ A Op 
Or\rné¢  Y Orlr,t’ ~Orlr,¢ VipnOnins: 
ap (2 2ns + Sly + A/y*) ra + (3 + 2/7) Vir + xf 
5 == $$ 4 0 (re), 
Or? |ro, t 2reV re [(4 + 1/7) V re t+ xa]? 2 
Be} _ 1p au;  _ A ap 
or? ee 46 Oe? rap te or? ae os Vy Or? fants 


Ha ckauke Nouly4yHM 
p(n 1p ors) 
ls ae Mee Ay a ile , 


ia 


Co 1 My Co 


T Vari’ 3V 7 lai 7 


Cy OMpeyeneTCA 3 HavabHbIX YCJIOBMM: pH fr = /, (Ha CKadKe) B MOMCHT 
=f, u3BecTHo p(r,) (puc. 1, ft =f), Torga 


+0 (re). 


3I4 RC eee! 
aa n 4 ny 
Mee? Ver, 


O6pamlaeT Ha ceOA BHHMAHHE TO, YTO B IMJIMHApHyecKOH sayjaye O 3aTy- 
AHHH ylapHOl BOJIHDI 3a JMHEMHBIMM NpHOMKeHHAMH Cpa3y CuleqyloT TpeTbH 


pu6mxKeHHA, WieHb! © In r/r BbITayalor. 
Hoctynuso 


8 IV 1957 
LATUPOBAHHAA JIMTEPATYPA 


17, OD. Taunay, Tipuxa. matem. u mex., 9, B. 4 (1945). * JI. U. Ceno B, Me- 
TObI TEOPHH MoMoOuA uv pasMepHocTH B Mexanukxe, M., 1954. 370. Jl. Axumos, IIpuxa. 
Marem. u Mex,., 19, B. 6 (1955). 
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jioxnxays Akagemuu nayx CCCP 
1957. Tom 116, Ne 4 


MATEMATHYECKAA ®H3HKA 
B. Tf. MEJIAMEL 


O PEWIEHHM 3AJAUH CTE®AHA CBEJIEHHEM K CHCTEME 
OBbIKHOBEHHbIX JM®SEPEHLMAJIbBHbIX YPABHEHHM 


(ITpedcmasaero akademuxom C. JI. Co6oneeoim 27 IV 1957) - 


Saaya Creana (bopmysupyetca Kak 3aqaua 0 COmpsxKeHHH JBYX TeM- 
NepaTypHbIxX none (1) u (2) npa HamMunH ocoboro rpaHHuHoro ycaoBusa (3) 
Ha JBYXKyUlelcA rpaHule pasyeva: 


0 sl 0? Bat 
we )— @ oe ie O<x< (2); (1) 
Ouse (x, t 0? nel 2 3 
a ie (2) 
dul Ou a 
1 Ox yee 2 De Pte ho (3) 


Uz (0, t) = D1 (t); ua (0, t) = D2 (Z); uy [E (2), t] = ue (E(t), 4] =T) = 0; 
aia )ieton (x) (0 <_ wie Gp) 1 yoy (op) 5 (2). (6p <i SO: 


OcHoBHad TPyHOCTb pellieHua sayqauH CredaHa saksmouaeTca B TOM, YTO 
B CHJly ycJIOBHA (3) OHA OTHOCHTCH K Kslaccy HeHHeMHbIX 3ayay. 

Hapayy C MHOrouHCJIeHHBIMH MeTOJaMH, HCIOJb3YIOULMMH YyIIpOwleHun 
sajauu (14,8), npeqioKeH MeTOX, BeAyUIM K NomyYeHHIO TOUHOTO pelleHHA 
(7). OqHako aBTop He MbITaeTCH JOBeCTH ero JO 4NCIa. F 

§ 1. CBeqeHue 3agaun Crehauna kK GeckoHe¥YHOH cucTeme 
OOLIKHOBeHHHIX AnhPhepenHunatbunx ypaBHeHul. [tna yqoo- 
CTBa JOKa3aTeJIbCTBa OyeM paccCMaTPHBaTb OAHYy 30Hy (0O<(x<(&), y4NTbIBaA 
BIIMAHHeE ApyroH B ycaoBuH (3) BpeMeHHO Yepes HEKOTOPy!O OrpaHHyeHHylo 
yHkunio g=q(t). IIpeqnonaraem, uto 9(x) u © (t) umMeroT HelpepbiBHbIe 
MepBble WpoHsBo_ubie H o(0) = M (0); ©” (x) unTerpupyema. Ilyctb 


u(x, )=V(x, +0254; VO,)=ViL)=0. (4) 


IIpeqnosoxum (HwxKe 9TO GOyfeT oKa3aHO), uTo V (x, t) MoxeT ObITb 
passiomwKeHo B px Pypbe Ha oTpesKe (0, &) npH :uKcHpOBaHHom f: 


V (x, ) = 4D Ai(é)sin =. (5) 


Cocrapum jin A, HW & GecKOHeYHYyIO CHCTemy AudppepeHUMasbHbIX ypaB- 
Henui (ymHoxus (1) na sin (inx/é) uuHTerpupyaA B mpegenax or O Jo &) 


: = D(t)(—t)*] (HE 
Ay = —25™ Ay — ke iS > AWn Se | a (6) 
Y= ES iA (1) 8 — 4, (7) 


= 


aay tb x aby 
rye Win = (—1) 8 a a Win = — Lhe 


Tloxaxem, TO pemleHve cucTempl (6) uw (7) TomyyaeTCH MpeesbHbli 
TlepeXOJOM MIpH 2—> oo M3 peleHHA CHCTeMBI, COCTOAMeM U3 N —- | ypaBHeHh> 


e ayera i ea oy] oF, Te 
eg [fd Awa 29S] — ee 
t=1 H 
{} 
doy 2am Seg A eOW 2 A 
&( Viton z(n)* > A; ( 1) e(n) q (‘ 


CymecTBopaHuve pellieHua cucTembl (8), (9) BbiTeKaeT U3 OrpaHHdeHHOCTp) 
YACTHBIX IIPOUSBOJHbIX OT TpaBblX yacTeli 10 BCeM HeHSBeCTHBIM (PyHKUMANM 


) 1 
§ 2. OueuKa pemeuua (8)uH (9). Cyenap B (8) sameHy AY’ = ga Ch 
pelian ero Kak quddbepenuvambHoe ypaBHeHue 1-ro nopsyka, nNO.y4uHM™ 


; max | rp | Sian \ 

Cl OM age ee (1 
rye Citi — pein)’ |? 3 Win ® () eu 2 Oe ae 
Pie gape ST Rs i) a a mg 


BosbMeM HeKoTOpoe HaTypasbHoe uncio m** vw BBeeM OOO3HaTeHHAE 


: : il 
max| Caj{=N; maxiC,|= F; max|é&+275/=G>1 ***. 
h<m k>m E 

Bce BcTpeyarollvecd B HepaBeHCTBaX MNOCTOAHHbIe, HX KOMOMHALMH, |, 
TakxKe OFfpaHH4eHHble BbIpaxKeHHUA OyeM OOO3HaYaTb OAHOH H TOH Mm) 


OvKBoh M. Ouenupaem cymmpl B (10) (quan 1lmi<c<mum+1<qicn): 


v<Mo(n+54i¥mu; F<mo(v+ oils, 


nay Ln 1 
oS a) SE ‘ 
V—M(N+ Fim £1)t+C 
- 
TaKHM OOpa30M, MOXHO ToJyyHTb: z<K Bie aoe re z=N4fJ 


a Ls K=M+%4 1; = M(mt + —); © = Mt. B3asp jocTaTouH¢ 
OobWoe mM HM OCTaTOUHO Masoe f, MOXKHO AOOMTECA TOFO,YTOOHI B H @ OBIE 
octaTouHO MaJibl. Orcroya CulesyeT, UTO JIA MO6oro ¢ > 0, HaliqeTca OTpe3ors 
BpemeHvH T TakoH, uro mph OKt<T z<K+e, 1. e. N<M, F<M} 
B yasbHetuem ¢ OyfeT paccMaTpHBaTbCA TObKO B 9TOM HHTepBase. V3 stor} 
OWeHKH csleqyeT uTO M He 3aBucuT oT n. TakuMo6pa30m, G< M. 

§ 3. IIpeqembunlh mepexoy K GeckKOHeYHOH cuCTeMe QUO: 
pepeHUWHaJIbHBX ypaBHeHuH. Paccmorpum cuctemy (8), (9) Hu aHa-k 
JOrHuHylo CHCTeMy, NOJIyYeHHy!O 3aMeHOH n Ha n-+ p(p—smOOo0e HaTypaJb- 


Hoe uHcno). Baogum o6osnauenna Ci"t?) —C,; +?) —% C, —C, = AC; 
Ep — EL = AE (k<n). Ucnomsya gua AC, dopmyny (10), uurerpupya 
ypaBHeHve ja AG HM UpHHuMas, uro npH Rm max|AC,|<H; upwi 


* Tlonq min p noapa3yMepaeTca HavMeHbilee 3HaueHHe p(s) npn O<s<t. Bee octanb- 
HbIC (pHryPHPylollMe SKCTPeMYMbI PaCCMaTPHBAIOTCA TakxKe JA YKa3aHHOTO OTpe3Ka BPeMeHH. | 
** Brenenue m oG6yciOBeHO TeM, 4TO B Mpolecce MoKasaTenbcTBa He yaeTcaA CAMHbIM¢ 
00pa30M OLeHHBaTb Bce C,. Onnako OKOHYATeIbHAA OUeHKa OObeAMHACTCA JIA BCX C,- 


Kx n 
*** Crenenama &%) + 41/6 moxno M@XKOPHpOBaTb KaK MOJOXKUTCIbHBIC, Tak HU OTPH- 
uaTenbubie crenenn &"), 
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m max|AC,|=L, Moxuo noryuntp H+ = <1(H# = -) +, rae 


n 
at 
M (te M4 4) (— + met). B3aB jocTaTOYHO OObUIOe m u wee 
moe t, MOXKHO WOONTHCA Toro, 4To y<(1. Takum oOpasom, H + — = 
M 

K Kak Ti oe) u aS 0; TO ENG | Ag | eee 

Ilepexoqa B ypaBHenuax (8) Hu (9) K mpeyemy mpH n—->co, MOXHO y6e- 
TbCA, YTO MOcMeqoBaTembHocTu AY” wv &”” cxonatca paBHomepHo. Takum 
pasoM, MOJlyyeHo pemienue cuctempr (6) u (7). U3 ouenox AM ue” cue- 
eT, uTo V (x, t), BbIlpaxkaemoe cbopmysioh (5), HempeppiBHO 10 x uz WM MMeeT 
MpepbIBHyIO poHsBosHy!o m0 x. Ilostomy nomyyeHHoe u(x,t) yyoBue- 
OpaeT yCJIOBHIO Ha rpaHuue pasyeta das (3). UroOnr ycranosutp (1), 


JO WOKasaTb cyllecTBOBaHHe HM HempepbiBHocTb Ou/dt u O*u/dx* (unu OV /dt 
0’V /Ox?) Ha oTpesKe (0, &). 


O4 50-10°° 
200:19°° 
% th 
Gs 
\10010°° 


06 


000 2500 


Puce. 4 


B3anumem (6) B Buse C, = — pk®D; — hk? [R, (—1)* — Ro} + Rs, rae p(t), 
i(t) u R(t) He 3aBucat oT k, | R; (t)'< MRkInk. Cyenaem 3ameny Cp = Dp— 
k 

EE, Vurerpupya, nosyuum | Dp|< S(t) ae dee Mie Iie, 
S(t) He gaBucuT oT Rk. Ilogctapnaa C, B (5) u B (4), H YYHTbIBAaA OLeHKH 
D, U Dy, TomyuuM, TO u(x, t) HeMpepbIBHO AUudpepenuupyema ABaxbl NO x 
4 OHH pas no f. 

§ 4. EquuHCTBeEHHOCTA pemeuHua. Jlonycrum, 4To cyllecTByeT BTO- 
e pemeHnue u(x,t) ypapuenua (1), yOBuIeTBOpsIoMlee Tem 2Ke KPaeBbIM 
(CIOBHAM H MMerollee HeMpepbIBHbIe BTOpylo MpoH3sBoqHylo 0 x 4H 


le—pBylo MpouspoyHyio mo ¢. IIpouspeyem Hay HHM Te 2xKe Mpeodpaso- 
aH, YTO HM Ha u (x, ¢) B  mnpefbiqymux maparpadpax. V3 Henpe- 


\KIBHOCTH ty (x, 1) cnenyer, .uto A,< M/k? u Cr<M. Kak u_ paupuie, 
t+e|<m™. O6osHauum C, —C, uepes 6C,, §—& uepes 8& Tak kak - 


+ 


4; HW C;, a CuleqoBaTembHO, u OC; orpaHuuenbl, y 6C; CyllecTByeT BepxHaa 


paub. [Ipunumaa, uro mpu R<m |sup|6Cz| <H, upu k>m |sup8C;, |< L, 
icnombsyx ud 8C, (10) HM uHTerpHpyH ypaBHeHuaA ANA 06, MOJyuHM, 


es (Fy rye y<(1. Orcioga 5C,=0, a Takxe 66 =0, 
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$5. OkonuaTedbHan CucTeMa AUPPepeHUNaAIbHbIX y pip 


a 


D, (t) 5 
HeHuH. PaccmarpuBad COBMeCcTHO O6€ 30HBI (us (x, t) = Dp (t) =F 


Temnepamypnoe none mp t=2957 vac 9 ©o ser gynegy Ont 
a4. 8 0 fae ase Te eee B; (¢) sin =~ : E<a<dy | 


i=1 


mosyyaem TMOuHyIo cucTemy AupPepeHuMaJbnE 
ypaBHeHHlt 


; lee 2 ; 
4a a 


a Oe , ag can 
rae By = = Bes y= st; L=—,; 


Un=s— > baek Un = ae 
Pe3yuIbTaTbI pellieHus CHCTeMbI pH n = |, 2, 3, 4 B calyyae, Korya Wy (0, ft) 
=—8—7,5sin 22, up (I, t) = uy (19,4; t) =—3, &= 0,41 Mm, T= 8760 42 


= 0,29-10°4 m?/aac-rpay; «== 0,45-104 m?/uaac-rpag; at = 2,14-10 $m?/e 
a5 = 1,38-10°* m2/uac, npegcTapenbi Ha puc. | u 2. 

M3 rpadukos culeqyeT, uTo, HaYMHad C nN = 2, CXOJMMOCTb MocsleqOBaTed 
HOCTH IpHOJIM2KeCHHbIX pellleHHH MpaKTH4YeCKH jocTaTouHO OpicTpan. JI. 
MpakTHYeCKHX paC¥YeTOB MOXKHO OFpaHHYHTbeA CJyyaem n = 2. Oror cayy 
JOBOJIbHO JIeErKO MOXKeT ObITb MpOCUNTaH Ha MallIMHaX py4¥HOrO cueTa. 


Mockosckuit rocyapcTBeHHbIli yHuBepcuTeT Ilocrynusio 
um. M. B. Jlomonocoga 26 VI 1957 


UWMTMPOBAHHAA JIMTEPATYPA 


*Lame, Clapeyron, Stefan, Ann. de Chim. et de Phys. (1831). 2 Si 
fan, Monatsschr. f. Mathem. u. Phys. (1890). ° JI. C. Jleti6euH30n, PyKosogctBo 
HedTempombicosoli Mexannke, 1931. 4 JI. C. JlIe ti 6eu30Hn, M33. AH CCCP, cep. reo 
u reopus., Ne 6 (1939). ° JI. UW. Py6uumtTei u, Mss. AH CCCP, cep. reorp. u reodr 
11, No 1 (1947), °° JI.W.Py6unmtTeun, JAH, 58, Ne 2 (1947). 7 J1.U.Py6n 
uTeuH, Mss. AH CCCP, cep. reorp. u reopus., 11, Ne 6 (1947). 8A. H. Tuxonc 
A. A. Camapckui, Ypapsenum matematuyeckolt dusuku, 1947. 
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Hoxrnayn Akagqemun nayr CCCP 
1957. Tom 116, Ne 4 


PHSHKA 


Unen-koppecnongzent AH CCCP B. C. JDKEJIEMOB, O. E. KPA®T 
u B. K. MPEOBPAXKEHCKHA 


MCCJIEMOBAHHE §$*-PACHAJA B Ho??? 


C romompio B-cnekTpoMetpa c TpexKpaTHow dokycuposKol myuKka () 
MH OblIa HUcCcJleqoBaHa XOJIMMeBaA PpakIHA, KOTOPAaA BbIeANach H3 TaHTa- 
BOH MHLUIeCHH, OOyYeHHOH mpoTOHaMu c 3Hepruei 660 Moss. AKTHBHOCTb 
HOCHIaCb TOHKHM CJIO€M Ha IeuNOPaHoBylo NOAKIAaNKy TomMHHOH 17 p. 
[pH M8MepeHHH SICKTPOHHOTO CHeKTpa XOJIMHA HaMH ObIIM OOHAPYXKeHbI KOH- 
PCHOHHbIe JIMHHH, NpuHaqexatMe nepexofam c 9Heprusmu: 197 + 5; 
7+ 30; 545 + 20; 652 + 20; 730+ 20; 874+ 25; 974 + 25 uw 1315 + 

30 K9B. Ilepwoq nomypacnaqa AIA STUX JIMHMH exKUT B npezenax oT 4,5 
o 6 4uac. 

Visyyenve xouIMHeBOoH HM apOueBoH dbpakuNi B Hallet a6opaTopuu Cc mo- 
OULbIO JIMH3OBbIX ClleKTpomerpos (2) u cnektpomerpa x Y 2 (°) c MoMotIbI0 
MHTHJIAWHOHHOM MeTOAUKH B JaGopaTopuu Paguesoro uucTuTyta AH CCCP (‘), 
Takxe B paOotax (°, °) NoKa3am0, YTO KOHBePCHOHHble 3JIEKTPOHBI, COOT- 
eTCTBY!OllHe Mepexoyam c sHepruamu: 196; 298; 539; 648; 730; 876; 967 KsB, 
puHaiexat usotony Hol, umermemy nepHok momypacnaga 5,3 yaca. 

TakuM o6pa30M, MOXHO CYHTaTb, 4TO KOHBePCHOHHbIi cmeKTp Halllero 
pelapata wemuKoM o6ycoBmeH Hol (3a ucKmo4eHHeM JIMHHH chy = 
1315 k9B, KoTOpan JO CHX MOP HUKeM He Obla OOHapyxKeHa). 


4000 


5000 


Né - 


2000 


1000 


0 500 1000 4 1500 2008 k3b 


Puc. 1. Ilosutponnp cnexrp Ho! 


Jlo HacToslsero BpeMeHH B JIMTepaType He OblIO HAKaKUX yKa3aHHH OTHO- 
WT@IbHO MO3MTpOHOB B cocTaBe u3ntyueHuA Ho’, Mexyy Tem u3yyeHHe 
MOSHTPOHHOFO CleKTpa 2TOTO HBOTOMa MOryIO MaTb CBeeHHA O PasHOCTH Macc 
Hol® y Dy, 

Msi u3Mepu Mo3HTpoHHbIii cnextp Ho'®, V3mepenua moka3asu, TO 
cekTp mpescraBader co6oH coxHy!I0 KpuBylo (puc. 1). Ilpeqnomoxus, uTo 
9TOT CIIeKTp ABMIAeTCA cweqcTBHeM 8" - paciayla, MbIl NOCTpOMIM JIA Hero 
Tpapuk Kropu, usoOpaxeHHblli Ha puc. 2. 

Ha rpabuke sicHo BUHO HamMuve YeTbIpex KoMMOHeHT 8*-criekTpa. I’panuy- 
Hble SHeprHH KoMMoHeHT coctaBasioT: 1900 + 100; 970 + 30; 570-4 20 u 
300 + 50 k9B, a OTHOCHTeIbHbIe uHTeHcuBHocTH 0,14: 0,26: 1: 0,47. Uro 
KacaeTca mocwleqHel MATKOM KOMMOHEHTHI CIeKTpa, TO MbIl He MOxXKeM C yBe- 
PCHHOCTbIO yTBeEpKMaTb e€€ CAMOCTOATEMbHOE CYIeCTBOBaHHe, TaK KaK B 9TOH 
O6acTH 9Heprull BeHKH NMompaBKH Ha pacceaHve B mpHOope. 
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Jina onpefeeHua mepwosa Nomypacnaga BceX KOMMOHEHT CIeKTpa ft 
cilequiH B TeyeHHe 30 yac. 34 H3MeHEHHEM CKOpOCcTH CueTa IPH COOTBETCTBY 
IHX 9HEPrHAX MOSHTPOk; 

a WM yCTaHOBHJIH, 4TO TepHg 
nomypacnaya OAMHaKOB Jia 
BCeX KOMIOHeHT CliekTpaj 
cocrapasaeT 5,6 + 0,7 vag 
120 IIpu anamuse nomy4e 
HbIX Pe3YJIbTaTOB BO3HHKaih 
Ba Bonpoca: 1 
1. K KakKoMy Uu30TO# 
XOJIMHA OTHOCHTCA NO3ypi 
poHHoe M3ulyaeHHe? , 
2. KakOBO MpOHCxox}jf 
HHe 9ITHX NO3HTPOHOB —s) 
JIAIOTCA JIM OHH JLeHCTED 
TeJIbHO CJleMCTBHeM 8*-pé 
maa WIH STO MO3HTpoll 
llapHOH KOHBepCHH COOTBEs) 
CTBYIOINX TepexooB? || 
IIpu paccmoTpeHun Me}. 


0 500 1000 1500 k36 2000 Boro Bolpoca cwJleqyer 
as pg MeTHTb, uTO 3HayeHHe Tf 
Puc. 2. Tpadux Kiopuft-cnexrpa Ho!®? puolqa nomwypacnaya Tloshe 


POHHOrO clekTpa roBopurTy 

NOIb3sy MpeqnooKeHuA 

TOM, TO 9TOT ceKTp mpHHagnexut Ho!®. OnHako He UCKsIO"eHa BG 
MOXKHOCTb TOPO, YTO NO3HTPOHHBIM CieKTP OO43aH CBOHM MPOHCXoxKeHHs 
KaKOMY-TO HeH3BecTHoMy Ho*, uMerollemy NepHod, O1MskHH K 5 uac. Ecg 
stot Ho* apasetca HeOombluol mpuMecnio K Ho,!° To ero KOHBepCHOHHBIi clek’ 
MOXKeT ObITb He BUJeH Ha (OHeE HHTEHCHBHOFO KOHBepcHoOHHOrO cnekTpa Hol} 
J\ia pelieHua Bompoca 0 TOM, KakoMy A IipHHaviexKHT MO3HTPOHHEIM cieKTy 
MbI MOCTaBHJIH Ba JONOJHHTeCIbHEIX oMbiTa. 
W3 smurepatypbl usBectHo, uto Ho! nogyuaetcA Mp 3JIeKTPOHHOM 3, 
xBaTe B Er’®, ymetomleM NepHog nojypacnaga okosio 30 uac. Ileppem Ko 
POJIbHbIi HCTOUHHK MBI NOJYYMJIM BbIeIeHHeM XOJIMHA H3 9POHeEBOH bpakuE 
yepe3 45 uac. nocme ee NomyueHua. IIpH usMepeHuax STOrO HCTOUHHKAa Obl: 
NOJYYEHI Te KE PC3YMbTATh!, YUTO M PaHbllle,— TOT Ke KOHBEPCHOHHHIM CueKT) 
TOT Ke NlepHo Nomypacnafla, Te Xe KOMMOHEHTHI NOSHTPOHHOrO cnekTpa. Ma) 
TOPO, OTHOWeHHE MIOWatW CyMMapHoro MO3HTPOHHOrO clekTpa K MMJOlaJ 
KOHBepCHOHHOM wMHHM Cc hy = 730 K9B, HeCOMHeHHO NpHHaiexamehH Hott 


TAKE OKAsaOCb OAMHAKOBbIM. ITO oTHOMIeHHe Sgi/Se=, cocrapisaer 1,6 + 0, 


WJId OO6OHX HCTOUHMKOB. | 
Orcioqa culeqyer: 
1) tak Kak 6*-cmeKTp c NepHoyomM mMosypacnaga 5,6 vaca Hadsmogauc 
B HCTOUHHKe, BbIJeJIeHHOM 43 Er uepes 45 uac., To mpegmomaraemph H« 
mowyuaeTca, Tak %e Kak Hu Hol, w3 Er; 
2) TOT dakT, 4YTO OTHOIMeHHe Sgr /S — OKa3aslOCb OJHHAKOBbIM JJ 
730 
OOOHX HCTOUHHKOB, YKa3bIBaeT Ha YHBUTCJIbHy!O GOJIM30CTb MepHooB F 
TOJbKO Ho!®® wy Ho*, Ho Take Erl60 y Er*, 
Bo BTOpOM JONOJIHHTeIbHOM OMbITe Oba HCHOMb30BaHa 2pOueBaa (pal 
WMH, KOTOpad TocwJie BbIAeNeHuA sexKasa 110 aac. Mbl nomyunaH Cc Heli Te # 


pesyIbTaTHr. OrHomenue Sg+/S — B STOM CuIy"ae OKa3auocb paBHbM 1,7 +0, 
730 
uTO B MpeewaxX MOrpeliIHOCTH BMOJIHe COBMayaeT C MpefbIyuluMu U3sMep 


HuamMH. Mexkyly Tem, ecIM Obl B 9pOHeBOl dpaKuuH Kpome Er!®? npucyrere 
BaJl eile H Er* c nepHogom, oTmMuatoliumMea oT nepHoga Er6° pump t 
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juaca, TO 3a 110 uac. sTa pasHula B TepwHojax mpuBea 6b K TOMY, 4TO 
HoWeHHe Se: / S= H3MeHHJIOCb Obl Ha 35%. M3 mpofenaHHbix OMbITOB 
730 
DKHO CfeaTb BHIBOA, YTO NO3HTPOHHOe H3JyueHHe MpHHaexKUT XOJIMHIO 
MaCCOBbIM uncom 160. 
I) Ecam mpeqnosoxKHuTb, uTO HaleHHble HAMH MO3HTPOHbI BO3HHKAIOT B pe- 
JbTaTe MapHOH KOHBeEPCHH, TO COOTBeTCTBYIOMNIMe MepexOfb! JlOJLKHbI ObITb 
PCTATOUHO MHTeCHCHBHBIMH, HM Mbl JOJDKHbI ObIWIM Obl HaOslOaTb *wKecTKHe 
DHBEpCHOHHbIe JHHHM. Mpr 3amMeTusM B O6sacru oT 1 yo 2,5 M3B ToumbKO 
WHy culaOyio MHHIO 1315 K9B. OcHoBHad Macca MO3HTPOHOB (~ 50%) uMeeT 
pPaHHLLY OKONO 550 Kas. JjaxKe UpH MysbTHNOMbHOCTH E | coorBetcTByIollaH 
DHBEPpCHOHHAd JIMHHA WIM JMHHM OJKHbI HM€Tb CYMMApHY!0 HHTCHCHBHOCTb 
100 pas 66mburyio, vem HaOsmoyeHHan y suHuH 1315. Ananoruunpim o6pa- 
DM MOXHO OKasaTb, ATO Goslee MWKECTKHE TMO3HTPOHbI TakxKe He ABJAIOTCH 
ecTBHeM oOOpasoBaHua map. Ilostomy MOXxHO CUHTaTb, 4TO OCHOBHAaA 
HaCCa IIOSHTPOHOB IpHHajiexutT Bt-pacnagy Hol. Tlomaraa, uro »xecTKax 
ACTb TIOSHTPOHOB MpHHayiexKUT HerpeppiBHoMy f*-cheKTpy, MbI IpHxoquM 
BbIBOAY, YTO pasHocTh macc Ho!6¢—Dy160 we menpitie 2920+ 100 Kos. 
Jina opeyesieHua HHTeCHCHBHOCTH MO3HTpPOHHbIX CIMe€KTPOB (YHCJa NO3H- 
HDOHOB Ha OJMH pactiaq]) MOXKHO UCMOMb30BaTb H3MeEPeHHOe HAMM OTHOMIeHHe 


Bet /S — = 1,6+ 0,2. Ucnomp3ya oTHomIeHue C796 / Cg) = 0,0029, usmepeHHoe 
} ©730 

WPHTOPbeBbIM Hu Ap. (3), MbI HaxoZUM Bt/eg = 0,46%. 

| Tak Kak Tlepexog c 9Hepruel 60 K3B ABsIMeTCA H3OMePHbIM, TO OH CHJIbHO 


;OHBEPTUPOBaH, H YHCO Cy UpakTMyecKH coBllafaeT C YHCJIOM pacriayoB 
FBOSMOXKHLIMM, HO HeYCTaHOBJIeHHBIMH 8-I1po- 
meccamMu c 5-yacoporo yposHa Ho!® mpene- Ta6nuua 1 


pperaem). Orcioya BbiTekaloT WHTeHCHBHOCTU 
1 sHauenua logtf 2a KOMMOHeHT §*-clleKTpa 


TaOJ. He Tpannunaa poe! 1 
TakuM o6pa30M, mepexogbl Ha BepxHHe ouepris KO GIh nee 

POBHH ABJIAIOTCA pa3pemeHHbiMu. Moxer mo- 

Ka3aTbCA YJMBUTe/IbHBIM, NOYeMy %Xe Tora 

faK MaJIO NO3HTPOHOB TIpHXOAHTcCA Ha pacniag. £,;= 300 kes) (0,11 A® 
PTO OObACHACTCA TEM, YTO TPH Malo sHepruu ae ar : ae oF 
pacnaya K-3axBaT ABJIAeTCA JOMMHMpytoOlluM. ae : ; 
4HTad paca Ha 2Ba BepXHHX YpoBHA paspe- Sane n a ww vs 
€HHbIM, MbI MOxKeM 110 TaGHIaM Lpetdena(’) C sR 
puO1usuTeIbHO onpexenuTh K/B*. Tlomnyuato- se eee, 2 


vecah 3HaueHua ~ 6000 u 450 oueHb BeJIMKH, 
, XOTA TOUHOCTb UX HEBEIHKAa, MOKHO YTBEPXLaThb, UTO 3HAUMTEJIbHaA NOJIA BCeX 
ipeppamenuii Ho!® npoucxoguT nytem K-3axBaTa Ha 9TH [Ba BepXHUX YPOBHA. 
MuteucupuoctTb K-3axBaTa Ha HHKHHe yYpOBHH HeBeuKa. PaccunTaTb ee TOUHO 
PyaHo, HO oTHOWeHHe K/8* He CHJIbHO 3aBHCHT OT 3alipellleHua; MOs9TOMY 
MOXKHO HW JJId STHX KOMIOHEHT COCUMTATb HHTEHCHBHOCTh N10 [lBetbento. Coor- 
BeTCTBy!lOllMe 3HaueHuA — 1,7 u 0,12% pacnayos. 

ABTOpbI BbIpaxkaloT OnarogapHocTtb H. Tlonospok, npuuHumMaBiieH yuacTue 
paOore. 

JleHuHrpayckuH rocylapcTBeHHbIH’ yHHBepCHTeT Tlocrynuso 

um. M. B. Jlomonocopa 22 VII 1957 
LWMTHUPOBAHHASA JIMTEPATYPA 


PebeCGwlamesrenoBy Or £. Kpao, Mes. AH CCCP, cep. Ons., 20, Ne3, 318 
moo) A byCelxenenos, DIK lipeotpaxenrckun, UM. Poraves, 


I, A. Tumkuu, Was. AH CCCP, cep. cus., 21, Ne 7, 962 (1957). 3 E. TI. T puro- 
Pres, b.C.,xenenosua gp., JAH, 117, Ne 1 (1957), *F.M.PoponuucKkuii, 
mer. Mypun wu gp., JIAH, 112, Ne 3, 405 (1957). © W. Nervik, G Seaborg, 
SDVicmRe VEO Mem lO92N(1955)- Je Mine isch, Bah ermatz., 1. Hand ley, 
: n 


ayjera, Bull. AmsPhys.’Soc., 1; Ne 7, 3301956); “* P. Zweitel, Phys. Rev., 
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Jloxaagn Akagemun nayk CCCP 
1957. Tom 116, Ne 4 


E, E. HAKHTHH 


OB OTKJIOHEHHAX OT BOJIbIIMAHOBCKOrO PACNPEJEJIEHHA v 
MPH PACMAJE JBYXATOMHbIX MOJIEKYJI i 


(I1pedcmaeaeno axademukom B. H. KoxOpumoeeoim 12 IV 1957) 


AB u3 cBxA3aHHOrO KOMeOaTeIbHOrO COCTOAHHA B OONACTb COCTOAHHH C Herpes 
PbIBHBIM CIe€KTpOM UM cbyHkiveli pacnpeyemenua 10 koJeOaTeIbHOH SHeprull 
B Tom cayuae, Kora BepoATHOCTh Nepexofa B AHCKPeTHOM CIeKTpe MeHbIii 
BePOATHOCTH JUCCOUMalWh Cc BEpXHHX YpOBHel B KOHTHHYYyM, CJleqyeT omuya‘dl 
OTKJIOH€HHA pactpeyeleHua OT OombUMaHoBcKoroO. JIA BbIACHeHHA BJIMAHY| 
HapylleHuA OosbIMaHOBCKOrO paciipeqeleHHA Ha CKOPOCTb paciiaya cJlesael 
cilelyioue yiipollaiouue npelqnoumowexna. / 

IIpeqnon0x%xKHM, 4TO AByXaTOMHble Mosekyabl AB, cnocoOuble pacnayaTaee 
OMeLIeHbI B TeMIOBYIO BaHHY, COCTOAMYy!IO H3 MovieKy C, H ¥YTO KOHWeHTP IE 
ua Mosekyt AB 3HauuTembHO MeHbiUe KOHWeHTpayuH Mosiekya C. Torj 
cTOMKHOBeHuaAMH AB Mexyy coOol0 MoxKHO TIpeHeOpeub. BewleyqcTBue coyz 
peau AB u C monexybt AB HauHyT pacnayaTEca, HO, OaroqapsA Maso KO: 
neHTpauuu AB, paBHoBecHoe pacmpesemeHve C 6yeT coxpaHATheA C GONDII 
TOUHOCTHIO. | 

IIpeqnosoxuM alee, YTO BEPpOATHOCTS Heympyroro cTo.KHOBeHuaA AB x 
c HepexoqoM Mouiekybl AB u3 KBaHTOBOrO COCTOAHUA f B CocToAHHe 1’ Tipit 
MOpWHOHaIbHa KBaflpaTy MAaTPHYHOTO QIeMeHTa KOWIeOaTeIbHOH KOOpAMHAaT 
Moviekyuibl AB fA coorBercTBylomlero Mepexofqa. ITO cmpaBedvIMBO B TC} 
cyuae, Kora aMMIvTyqa KomeOaHui AB Menbuie payuyca JelicrBua esl 
MOJIEKYJIAPHbIX cua (*), a TaKxKe Tora, Kora aMMIMTyYAa KoseOaHult Mas 
no cpaBHenulo c (A Rk)", rye A k 0603HayaeT M3MeHeHHe BOMHOBOTO BeKTOpal} 
OTHOCHTebHOrO ABuxKeHHA AB u C np HeyupyroM cToMKHOBeHHH (?). 

B kKayecTBe MojeiH J[BYXaTOMHOH MOJIeKYJIbi PaCCMOTPHM KBaHTOBY!O Cl 
cTeMy, HMetOUlyIO +1 MCKpeTHBIX, MpHOM3HTeMbHO paBHOOTCTOSAIIE 
yYpOBHeH OTPHWaTeIbHOH 9HEPprHH HW HeNpepbIBHOH CNeKTP MNOJOXKUTeIbHC 
sHepruv. BomHosble (yHKIUMH AMCKpeTHOTO CHeKTpa COOTBETCTBYIONIeH MOTE! 
WHaJIbHOH AMBI, CTPOrO TOBOPA, OTHYHbI OT BOHOBBIX (yHKWHH rapMoHl 
yeCKOrO OCUMIATOpa. OHaKO BePOATHOCTH Nepexosos Cc MocTaTOuHoH creneHb 
TOYHOCTH MOXHO CUMTATb TaKHMM Ke, KaK HW WIA rapMOHMYeCKOrTO OCH 
Topa. OTO clelyeT H3 TOO, 4TO Jaxe Qa ocuumnatTopa Mopsec Gombe 
aHTapMOHHYHOCTHIO MaTPHYHbIe SJIEMeHTHI JIA NepexXoOB Mexy coceqHUM 
YPOBHAMM MaJIO OTJIMYAIOTCH OT COOTBETCTBYIONIMX MaTPHUHBIX 3JICMeHTOB raj 
MOHHYeCKOrO OCIIMJIATOPa, a MaTPHU4HbIe IICMeHTHI JIA MepexolloB Mex 
HeCOCeQHHMH YPOBHAMH 3HaYHTeJIbHO MeHbIe, YEM AIA NepeXoOB Ha COCceqHH 
ypoBeub (*). Uro KacaeTcA nepexooB 43 LUCKpeTHOro B Hei pepbiBHbIli CleKT] 
TO WIA HoTeHiHanta Mopse pacuer noka3bipaeT, YTO MaTPHUHbIi 3/leMeHT KOO] 
AMHaTbl CHJIbHO YMeHbIlaeTCA C YBeJIMYeCHHeEM 9HEPru Tepexoya; nmo3sTOM 
MOXHO CYHTATb, YTO MepexOA B HEMNPePbIBHbIM CHeKTP MpOMCXOAUT TOK 
C BepxHero ypoBHa. Takum oOpa3oM, pemakcalluaA uM pactayl CHCTeMbI OCLIMIS 
TOPOB, MOMeIIeHHBIX B TeMJIOBOH pesepByap, XapakTepu3yeTcA BepoATHOCTAM 
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pexowa Ha coceqHHH ypoBeHb Ppnsy= Poy (2 + 1) (1) npu KaxyomcrTouK- 
BeHHH WH BePOATHOCTbIO ANCcOMMAaHN C nocweqHero ypoBHA Py. 

Ecau uepes x,(f) o6osHauHTh (yHKWMIO pacnpeseseHusA, T. €. BEPOATHOCTB 
TH Mowekymy AB Ha n-M ypoBHe, TO 3aBMCHMOCTb X, OT BPpeMeHH ompelle- 
eTCA CJleqylouleH CHCTeMOH ypaBHeHHH, 8 KOTOPOH yuTeHO, TO BepoATHOCTH 
MBallHH HW esaKTHBalMM CBASaHbI COOTHOWeHHeEM Pp n+4/Pasin = 
exp (— hw/kT) =a: 


AXy [dt = ZP yy {anxXp_y —[n + (n+ 1) a] x, + (n+ 1) Xan}, 
== OMe a hige alk (1) 
Ain, / dt = LP i {OfloXn,—1 == NoXn,} —— LP ee 


ecb Z OO03HayaeT UMCIO CTOMKHOBeHHH Moseky AB u C B ogny cekyHgy 
HM ycmopuH, uTo Nc=1 cm’. IIpu my—oo ata cucrema mpespaliaerca 
CHCTeEMY ypaBHeHH JIA TapMOHMYeCKOTO OCHMJNATOpa, KOTOPanA paccmar- 
Balacb B paoorTe (4). 

Pemienwe cucrempl (1) OyfqeM ucKaTb B BHe cCyNepmosuuvuH UeHOB 
= /,(v) exp (ZP, vt). Torga KospPuuHeHTH! » ONpeseIAIOTCA Kak COOCTBEHHBIC 
MaueHHA MaTpHubr cucTembl (1). O6o3Hauum uepes p, pM), pl), , 
ha COOCTBeHHBIe 3HAYCHHA B MOPAAKe HX BO3pacTaHHA NO abcomMoTHO 
PeiMuvHe. OHM OllpesesAIOT CKOPOCTH pewlaKcallMOHHOrO Mpomecca 4 
miccounauvu. KoucTaHTa CKOpocTH pacnaya ompejesiseTca paBeHCTBOM 


} 


—— (= y xn(t)) S Xp (t) (2) 


» BOOOMIe TOBOPA, 3aBHCHT OT BpeMeHH, HO pH tS>|ZP jp) [+= t) crpe- 
WTCA K MOCTOAHHOMY Ipejlesty 


k= —ZP jp, (3) 


Co6cTBeHHble 3HaYeHHA HU COOCTBeCHHbIC BeEKTOPbI MaTpHUbl B CHCTeMBI 
ipaBHeHui (1) MoxwkHO HaliTH, BOCHOJILSOBaBLIHCb TeEOPpHel BbIPOMKACHHbIX pe- 
WYIAPHBIX Bo3MymmeHHu VW. M. JInduimua (°). II[pH stom HeoOxoyumbl HeGouIb- 
Me BUJOH3MCHeEHHA, CBA3AHHbIe C TEM, YTO MaTPpHUa HyJeBoro npuo6sHx«Ke- 
mus B° He aBsineTca 2pMuTOBOH. B  KauecTBe B° mb BbIOepeM MaTpHIy 
juctemt ypapHenuli (1) npH n—>oo. Ee co6cTBeHHble 3HayeHHA M COOCTBeH- 
Hibie BEKTOpbI JaioTca cbopmyviamu (*) 


pl) = (a — 1) m, fi Ok os. 
19 (ui™) = aml2 V1 —a F(—k, m+ 1, 1, 1— a); (4) 


0 
(a,b,c, Z) o603Hayaer runepreometpuyeckyio dyHKuuio. Bextoppt J; (19) 
DPTOHOPMUpoBaHb! C BecoM a—*, T. e. 


Li (to) & "Ln (Ho) = By’ (5) 


Marpuua Bosmymenua A = 5B — B° jowmKHA yCTpaHATh Nepexofbl Mexkly 
YPOBHAMH My H Mo-+ 1 UM BBOAMTh BEPOATHOCTH JUCCOUMAUHH Poo C YPOBHA Mp. 
Ee oOTMUHbIe OT HYJIA QJICMeCHTbI TAKOBBI: 


Nan = — Poof Pip + % (to + LS Arte CIS Ds 


: Nota, No a ame (No aie hy; nN ee ho-H1 — (fo + 1D 
5 WAH, 7. 116, N 4 585 


J\1ai pelieHHA CHCTeMbI ypaBHeHHi 


> (Bin — pin) lp (pv) = > (Bix — e8in + Ain) Le (pv) = 9 
h 


MaTpHlly (Bo — »E) HYKHO TIpHBecTH K JMarOHaJIbHOMy BHy; Tora PB 
MepHOCTb jleTepMHHaHTa cucTemb! (6), 43 KOTOporo HaxOfATCA COOCTBEH? 

“A 5 i f 
3HaveHHA },.NOHM3HTCH WO padra marpuup A. Caegys (°), Halijem 


ff (Ug) Lh (49) 

BO 2 wE\pe et ee ee ae 

(Bo — py = D o— 4 ‘ 

Bo i 

CymMMupopaHHe 3/eCcb IpOHCXOJMT 0 BCeM He€BO3MYII\eHHBIM COOCTBEHEB 

3HaYUeCHHAM po. YMHOKaA (6) cepa Ha (B —pE) 1, MOMyyHM CHCTeMy yep 
HeHHH 

> (8 + > Tien) in (ft) =), 


k j 


B KOTOpOoH 9uIemMeHTE! 7T;; 3aBucsaT oT p. IIpeqnonaraa, To pO) << 
HCHOJb3yA BbIpaKkeHHe fa F(—n,m+1,1,l—«) B Bue cy 


co 
vit m ; 
a” S\ (1— 1/a) S Yi ‘ ie MOXHO BbIGHCIHTS Tj; (py): 
v=0 
Eat Oe 4 i. (wl) <= Tis (nO), pee 
Ti; (pO) = a! E IN (j +14) ae Jt; Ti (p. ) Py; (u. e <I 
Syecb MpouspeyeHa 3amena \® = (a — 1)/ pO 4 npeqnouaraetca, aTo 7, JS 
Benuauna w HaxoqHTCA W3 yCJIOBMA paBeHCTBa HyJIlO JeTepMHHAaHTa CHC 
MbI ypaBHeHHit (8), KOTOPbIH IIpHBOJUTCA K BUI: 


esis a. Aged, us cial Hee re 0 
Py9(1 — a) (% +1) Py ie 
P F 1 1 1\| = 
/ pee SE ae ee ee) oS nes ar 
Si ecqe=airehece ]+39@) eee 
Orcioga, yYHTEIBad (3), Halizem 
Peas 
Be EOS) re eee ( 


) 
Peulaa Tenepb cuctemy (8), Haligem cbyHKiuio pacnpeyenenua Xn (ti 
SSE | 


a ‘No op 4 Ps ) 

Kall) = Aat {1 —— gt "ae 3 i) ET I ee ea, mat} exP (— At). © 
Kosppunvent Hopmuposku A joupKeH ObITh onpeyeneH M3 HauaIbDHC 
pacnpejedenua. Dusnyecku OH MpefcTaBAeT ONO MepBoHayaNbHoro 4MHC 
Np MOuJleKyJI, KOTOpbIe He pactlamHch 3a Bpema ¢t~ty. Onenka noKa3prBat 
uTO ecuIM MouweKysbl AB nepBoHayaibHO HaxojMsmucs mp Ooulee HUBKOH Te 
mepatype, to uncio AN pacnapumxca 3a tt) MoneKkys yAOBJIeTBOpPA 
HepapeucTBy AN/Ny<k/ZPy (1 — a). Ecnw xe B HauambHEt Mome 
Bce MOJCKYJIbI HaXOAMJIMCbh Ha ypoBHe c o9Hepruei FE, To AN / N,' 
<exp [(E — noite) / RT]. | 
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Wiz (11) caegyer, uro mpu Mamnpix Po, / Py) tbyHkuMA pacnpesenenHa Xp, (t) 
piaiO OTIHYAeTCH OT OOJIbIIMAaHOBCKOH (PyHKUMH xX, — Aw"; npH OompUMXx 
Hoo / Py) PABHOBeCHOe paciipefeenne HapyluaeTcs Tak, YTO BEPOATHOCTD HaLiTH 
jomex yary AB Ha BepxHeM ypoBHe 6su3ka K nyo. V3 npexakcnoHeHunasb- 
Moro MHOwKUTeIA B (11) MoxHO HaliTH O6acTb SHepruii ¢, B KOTOPO! cymle- 
BeEHHO HapyllaeTca OOJIbIIMaHOBCKoe pacnpeyeseHve, T. e. BeEJIMUMHY ¢, pH 
oTopoH BTopoe cylaraemoe B CKOOKaxX yMeHbllaeTca Be pas. Ilonaraa 
Ho / Pio S> (1 — a) (M+ 1) Haligem e = DRT /(D—AT) npn ¢<<D, npuuem 
OTCUHTHIBACTCA OT TPaHHIIbI HeMpepbiIBHOrO cnekTpa, a DL oOo3HayaeT 2Hep- 
fO AHCCOWHAaAWHH, KOTOpaH, Kak 9TO CuIeqyer M3 MOJeJM, yROBMeTBOpHeT 
paBeHCTBaM Nyho <D < (My + 1) ho. 

Kouctanty cKopoctu pacnagja & B (10) moxHO mepenucaTb B Bue 


pat pexp(—D/kT) 
aad 


my [i—ex (— 
D AN ) 
Hee ky = ZP,)(1—«) wu p= Po/ Py. 

Panee CyeaHHble MpeqnomomennA No > 1, t Sto, pO <p mpwnnmaror 
femepb Buy D/hw > 1, (l1—«)D/hwexp(— D/kT)<1. Stu uepapenctsa 
jpakTHYecKH BCerya BEIMOMHAIOTCH. BenuunHa 1|/ky, cormacHo (4), ABUAAeTCH 
peMeHeM peJlakcallMH SHeEprHH TapMOHHYeCKHX OCIHJVJIATOPOB, TOMeLLeCHHBIX 
TeNJIOByiO BaHHy. 

| IIpH MajoM HapylieHHH paBHOBecHoro pacipeyeseHua, MMeHHO mpH 
<(l—«)D/io, (12) qaer R= ZP.exp(—D/kT). Koucrauta cKopoctu 
acnajia IpOMOpUMOHaJIbHa BeEpOATHOCTH Mepexoya c MoceqHero JUcCKpeTHoro 
DOBHA B HelpepbIBHbIM cuektp. IlockombkKy Po<Py)(1—«)D/iw< 1, 
peqsKCHOHeHWMasIbHbIii MHOXKHT@Ib B 3TOM CJIy¥ae MHOrO MeHbIUe yHCIa 
BOHHbIX CTOJIKHOBeHMH. 

MakcuMaJibHoro 3HaueHHaA Rk jocTuraer MpH yYcJOBHH p = Po/ Pi) > 
(l1—«)D/hw, Kotopoe o6pnluHO BpIomHaeTCA. Ip STOM KOHCTaHTa CKO- 
OCTH paBHa 


(12) 


k = ky (1—a) D/ kw exp (— D/&T) (13) 


olpeyemaeTCH y2Ke HE BEPOATHOCTbIO Mepexoja B HeMpepbIBHbIH cMeKTp, 
|| BepoatTHocTbio Py,;. BemwunHa ky 3aBHCHT OT TeMMepaTypbl, BeJIMYMHBI re- 
4eaHHoro KBaHTa hw UM payMyca JeHCTBHA MexKMOJIEKYJIApHbIX CH. J]1a pas- 
WYHBIX MOJIEKYJI Tp OObIvHbIX TemMepatypax ky WexKHT B Mpeqemax Z- 10-2 — 
Z-10°%. Tax kak o6nuHo“<1, D/hwx=10+10%, TO MakcHMasbHOe 
aveHHe Mpe2KCMOHEHUMaIbHOrTO MHOXUTeIA B (13) NopsyKa yHCIa ABOMHbIX 
OJIK HOBeHHH. 
| OcnopHoh HeqocTaTOoK MpHHATOM Moje — HeyyeT aHrapMOHHYHOCTH, T. e. 
JOCTOAHCTBO KBaHTa hw. B WeHCTBUTeEIbHOCTH BeJIMUHHA KOJIeOaTeIbHOrO KBaHTa 
AByXATOMHBIX MOJIeKyJI YMeHbllaeTCsH C yBeJIHYeHHeM HOMepa KOvIeOaTeJIb- 
oro yposua. IlockompKy Ry BO3pacTaeT IIpH YMeHbIUeHHH ho, 3TO OOCTOATEMb- 
BO J[OJIMKHO IIpHBeCTH K YBeJIMYCHHIO Mpe9KCIOHeHIMaIbHOrO MHOXKUTEIA 
0 CpaBHeHHIO C IIpeSKCNOHeHUMAIbHBIM MHOXKUTEeM [IA IPHHATOH MOjeuH. 
IKCIIEPHMCHTaJIbHbIe 3HAYCHHA TpeI9KCNOHeEHUMaIbHOrO (pakTOpa WIA peakuAi 
IB+C+A+B+C uacTo Ha ABa-TpH MOpsAAKa MpeBblllaloT YHCJIO CTOJIK- 
oBeHuii. Bprpaxkato ucKpeHuio1o OsarofapHoctb upod. H. J. Coxonopy 3a 
OcyxxqeHHe padornl. 


VWuctutyT XHMHYeCKOH u3HKH Tlocrynuso 
Axanemuu HaykK CCCP 9 IV 1957 


IMTUPOBAHHASH JIMTEPATYPA 


mi. Landau, E. Teller, Phys. Zs. Sow., 10, Ne 1, 34:(1936). .* NeOF. Mott, 
mM. Jackson, Proc. Roy. Soc.; A137, 703 (1932). ®?H. S. Heaps, G Herz- 
Big, Zs. Phys.) 138, Ne 1, 48 (1952). -4 FE. W..Montrall, K. BE. Schuler, 
Chem. Phys., 26, Ne 2,237(1957). 5H. M. JIung@wmuu, KOT, 17, Ne 11, 1017 (1947). 
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PHBH 
Axayemuxk AH BCCP 5. HW. CTEMAHOB u SI. C. XBALEBCKAS 


NOJIYYEHHE CNEKTPOB MOrJIOWMEHHA C MOMOLIbIO 
XOJIOMHbIX HCTOUHHKOB CBETA 


OG6bluHaA CXeMa YCTAHOBKH JIA UCCIeELOBAHHA CUEKTPOB NOTOWLeHHA PH) 
yieHa Ha puc. 1. 3necb @ — ucTOUHNK cBeTa, 6 — KIOBeTa C HCCJIeLYeMbIM 1M 
UleCTBOM, 6 — TIPHeMHHK mMaaiomleH paquauMu. EcaM Bce 9JIEMeHTHI CXel 
HaXOMATCA MPH OMMHAKOBOM TemMepaType, TO NOTOK, NakaroujuH Ha MpHeMHE 
CO CTOPOHbI HCTOUHHKA, MOJHOCTbIO KOMM€HCHPyeTCA MOTOKOM, HciycKaeMias 
CaMMM IIPHeMHMKOM, HM ero NOKasaHUA paBHbl HywO. EcuiM Temiepatypa HCT@E 
HUKa BbIllle TeMMepaTypbl MPHeMHHKa, TO NOTOK JIYYHCTOM SHEPrHH B MOJO 
T@JIbHOM HaripaBJieHuH (OT HCTOUHMKA K IPHeMHHKY) MpeBblilaeT MOTOK SH 
THH B OTPHMaTeIbHOM HanpaBJIeHHH HW MpMeMHUK, HarpeBasticb, WaeT NOMOW} 
T@IbHbIe oOTCUeTbI. Ecau xe B TOUKY @ MOMeCTHTb OXNawKAeHHoe TeNO Tyer § 
<i Tap = Tron, TO 2HEPrua, Maaioulad Ha IIpHeMHHK, OyeT MeHbIUe 9Hé 
TMM, MCIYCKaeMOH TpHeMHHKOM, BCJIeACTBHe Yero OH, OXJaxKMaAcb, MacT OTpH 
WaTebHble oTcueTbl. IlokazaHuA MpveMHUKa OyyT 3aBHCceTb HE TOJIbKO 
reMlepaTyp MCTOUHHKa CBeTa HM MpHeMHHKa, HO H OT CBOMCTB KIOBETHI V, Npexe 
Bcero, OT KoaPPuUNeHTa MOrMOMeHHA MccyIeyeMoro BellecTBAa,. | 

QTo OOCTOATeMbCTBO, 3aMeyeHHOe B (7), HeTPyAHO HCNOb3OBaTb WIA Tomy" 
HHA CNHeEKTPOB NMOPIOMeHHA C MOMOLIbIO XOJIOMHbIX HCTOUHHKOB CBeTa. 

Ha puc. 2 npuBeqeHa 3anvcb cieKTpa HUTpOGeH30ma Ha UuH*paKpac 
ciekTpodbotometpe MKC-11 8 o6braHo ycraHoBKe. TovljMHa KIOBeTbI, HaXO Ki 
Welica pH KOMHaTHOH Temuepatype, 0,09 mm. Iupuua menu 1,9 mm. TouKe 
JIMHMeH MpoBeweHa HyJleBad MHUA. JIMHMA A JaeT CNeKTP HCTOUHHKA TOJIOMM 
TeJIbHOH paluauMu (Harperaa fo -+ 44° deKTpuyecKaad neyb), muna OF 
ClleKTp MCTOUHMKAa OTPULaTeIbHOH paquayu“u. B kauecrBe wcTOUHNKa OTPHIy 

TCIbHOH pakualwuH BbIOpaH marys 

2 6 0g HbIM = CTEPXKeHb, = OX Ia KCHHFE 

"s 4 2KHAKUM BO3LYXOM 0 —100°. Kr 
BbIMH 6 H é@ H300paxKeHbl CMeKT# 

llepBoro HM BTOporo HCTOUHMKOB Df 

HaJIMUHH B KIOBeTe HUTPOGeH3Os 

peat Ha puc. 3 mpuBeyenbl 3anucn Di 

TONYyOa,  BbINOJHeEHHbIe B alp 

JOPHYHbIX yCOBHAX. M3 puc. 2% 

3 BUAHO, YTO KPMBble 6 H 2 oOmaaior Xopoell CHMMeTpHeli OTHOCHTEeNE x 
HyJICBOM JIMHHM, NOOXKeCHHA MNOMOC NOPIOMWeHHA COBepIeHHO OMHAaKOIH 
STOT pesybTaT MOKasbIBaeT BO3MOXHOCTH (a MHOrAa U lelecoo6pa3skHoc B 
MpaKTHYeCKOO NPHMeHEHHA MCTOUHHKOB OTPHUAaTeIbHOrO MOTOKa payMallipe 
Cielyer uMeTb B BUY, 4TO cbopMa KpUBLIX 6 HM 2 3aBHCHT He TOMbKO oT KO 
(bullHeHTa NOrouleHHuA BellecTBa B KIOBeTe, HO UH OT TeMMepaTypbl neurel 


XONONMJIbHUKAa, COOTBeTCTBeEHHO. IIpu jpyrux Temieparypax cumMetpua kK |p 
BHIX Oblia Obl Hapyliena. ; i 
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[]popepka noka3aa, uTO JIA OTPHIaTebHbIX MOTOKOB 3aKOH Byrepa Bbinou- 
etch. GHaeHusd KosduyveHTOB NormomeHuA, paccunTanHble TO 3anvcam 


CKTPOB AVIA NOJIOMKUTEIbHbIX H OTPHUWATeJIbHBIX NOTOKOB payvallHu, COBep- 
eCHHO OJIMHAKOBBHI. 


IlonyuenHble pesybTaTbl WoKa3biBaloT, 4TO pH padote B unppakpacHok 
OacTH CleKTpa HelmpeMeHHO HYyXHO YUMTHIBATb TeIIOBOe ucnycKaHne lpkem- 
WKa, a TaKXKE KIOBETbI C HCCJIERYeMbIM BelllecTBOM. B HeKOTOpbIX cy4aAX 


a 


{276 40 ~ 1050 cmt 462 1274 Wd——«1050-~< 955. cm 
Sea), 
j pea 
eran ae 


Saar ge 


Puce. 2 Puc. 3 


yuucTad 9Heprud Oyler pacnpocTpaHsATECA OT TIpHeMHUKa Yepes KIOBeTY K 
CTOUHHKY CBeTa, H TeM He MeHee M10 3alMcH, NOyYeHHOM Ha MpH6ope, MoxkHO 
acCUHTaTbh CieKTP NOrOWeHHA Uucceqyemoro oObekTa. 

Iloka3aHHa NpvHeMHHKa B CaMOM OOLIeM CJIydae MpONOpMMOHaIbHb! pasHocTH 
nan — Enp, THE Enay — CMCKTPasibHad HHTeCHCHBHOCTb W3yYeHHA, Maaromlero 
Ha MIpWeMHuK, a Eyp— CleKTPaJIbHaA HHTCHCHBHOCTb M3JyYeHHA CaMOroO IIpvem- 
HuKa. BenwuuuHa Ena, = E,+ E. coctouT u3 yByx uactel. Tleppaa uacTb 
COOTBETCTBYeT H3JIYYeCHHIO HCTOUHHKA CBeTAa, BTOpad — TeMJOBOMYy HCIyCKaHHto 
BellecTBa, COJepxKalllerocaA B KIOBETE. 

TlonycTumM Jit MIpOCcTOTLI, YUTO HCTOUHHKOM CBeTa ABMACTCA YepHoe TeJIO 
C HcIycKaTesbHOH cnocoOuoctThio Uy. Hekxotopaa uactb («) 9sHepruu ucTOU- 
HuKa CBeTa llonajjaeT Ha KiOBeTY. SHadeHHe a ompesemaeTcA cBeTOCHNON (bo- 
KyCHpyrouleH CHCTeMbI H pa3MepaMH HCTOUHHKa CBeTa, KIOBeETbI WH MIpHeMHHKa. 
Ecau Obl KIOBeTa OTCYTCTBOBaIa, TO BCA 9HeEPrHA Nonafasa Obl Ha MPHeEMHUK 
ayuuctou sHepruu. IIpu HasmuHH KIOBeTHI CIIe€KTpasibHad WHTeCHCHBHOCTD T0- 
TOKa, Mafaiomlero Ha mpHemuHuK, OygeT Fy = (1 — R) aU ycre—"!, rye R — Koabp- 
(UIHeEHT OTPaxkeHHUA OT McCsIeqyemoro BellecTBa, /—TOJMMHA ero cuJION, 
a k— KoapPpuUMeHT NorvoweHuA. 

Suayenve E, HeTPyAHO BbIUMCIHTb, HCXOA U3 3aKoHa Kupxrotpa. CnekTpavib- 
‘Had MHTCHCHBHOCTb NOTOKA, HciycKaemoro kioBeToH, paBHa (1 — R) Axws Union = © 
= (1 —R) (1 —e-*?) Uos, THE Uris — PyHKuuA TInanka npn T = Tis. Ha 
MPHEMHUK WOMaqueT JMUIb YacTb 3sToro noTOKa E, = B(1 — R) (1 — e-*!) Usaos. 
SHayenne KoaddPuunenta B ompeyenneTcA reoMeTpHeli CHCTeMBI. 

McnyckatTebHad CHOCOOHOCTh NpHeMHHKa, IpHHHMaeMoro HaMH 3a YepHoe 
Teo, paBHa Upp. B HampaBJIeHHH KIOBeETbI YXOMUT TOJIbKO YacTb (71) BCel 
YCHycKaemMol 3HeEpruH, MpHueM CMeKTPasIbHas HHTCHCHBHOCTb MOTOKa, BO3Bpa- 
Watomeroca O6paTHo, paBHa RyUpp U, CeqoBaTebHO Epp = (1 — R) YUnp. 
Iloka3aHua MpHeMHUKa paBHbl 


Y = 6 (Enax — Enp) = 
= b[a(1 — R)e“"!'U yer + B (1 — R) (1 —e-™) Urcos — ¥(1--R) Unp], (1) 
Tye b — MHOXKUTeIb MponoplMoHabyHocTH. Eciw B CHCTeMe MMeeTCA oJIHOe 
TepMOJMHaMH4ecKOe PaBHOBecHe, TO TeMIepaTyPbl HCTOUHHKA CBeTa, KIOBETHI 


M T1PHeMHHKa OfMHAaKOBbI, a MOTOKM SHEPrHH MexKy BCeMH 2JIeMeHTaMH CXeMbI 
papHbt nyo. B stom cnyyae Y =O. Nomnaran B (1) Uner=Usion= Usp 
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H YUHTEIBAA, UTO NOCMeHee PABCHCTBO CPAaBe/VIMBO IPH JOObIX 3HaYeHHAX Aff 
nosly4uM 


a=fp=1. () 


Papencrso (2) nogyyeHoO HaMH M3 OOWMX TePpMOAMHAaMMYeCKUX cooopark}) 
Hui. Ero MoxKHO ObIO Obl NOJIYYHTb, KpOMe TOTO, MOMb3yYHCb HECJIOXHBINE 
coo6paxkeHuamMu (poToMerpuHu uM YreoMeTpwuecKo onTuKH. Tloyctapnaa ()) 
B (1), NomyuHM OKOHYAaTeJIbHO 


Y Sob (1 =P) [Usae=" +(e eeah (i 


@opmysa (3) codepxuT B ceOe MHOrMe MpakTHYeCKH BaxKHble YacTHble Cy 
yan. Ee Hy2KHO YUHTHIBaTb, HallpHMep, IIpH H3MepeHHH TeMIepaTyPHOH 3aBUcile 
MocTH KOSPPUUMeHTa MOPMOMeHNA, a Tak2Ke pH H3MepeHHH TeMIepaTyp MeT ii) 
NOM CaMOOOpallleHHA CHeKTPaJIbHbIX MWuHUH. Hac uHTepecyer 3,ecb HaHOOJph 
yacTO BcTpeyatoululica cmyyaH Unp = Uys. B STOM curyuae 


Y= 00 (1 r+ R) (Vucr : a Unp) eae (: . 


B 3aBuCcMMOCTH OT TeMMepaTyp HCTOUHNKA CBeTaH NPHeMHHKa 3Ha4eHHA Zh 
MOryT ObITb H MOMOXKUTEMbHDIMA MH OTPHWaTeJIbHbIMH. HesaBucuMo OT 9STOIPE 
mpomyckaHue cuctembl P Bcerfla NosO*KUTeMbHO. OHO paBHO OTHOWeHHIO Y/Y }) 
re Y, — NoKa3aHHA NpveMHHKa MpH MycToH ktiopeTe. SHateHve Y, paBHe 
a Db (Uner — Unp) HW, CuleLOBaTebHO, L 


P= (1—R)e™, ( 


@Mopmyvibt (4) u (5) Xopowlo cormacyloTca Cc NpHBeeHHbIM SKCNePUMeHTaJEp 
HbIM MaTepHaJIOM HW CJIyKaT OCHOBOH JIA HCNOMb3OBaHHA MCTOUHHKOB OTpHP 
WaTeJIbHOH pawwalWuH MpH uU3MepeHuu Koa*PpuWHeHTOB NMOTOWeHHA. 

Bee onucaHHble atpPeKTbI CTAHOBATCA 3HAUHMTEJIbHbIMM JIMIb B HHPpakpach 
HOM OO6lacTH CMeKTpa WIM Mp OYeHb BLICOKHX TemMMepaTypax. B BuguMoln o€ 
JiacTH UciycKaHve MpHeMHHKa HHYTOXKHO MaJlO, H BO3MOXKHbIe OTPHMAaTeJIbHbIf 
MOTOKH He yaeTCA 3aperHuCcTpHpoBatTb. 

U3 (3) ceqyeT, uTO H3MepeHve KoaulMenTa NormouleHuA k BO3SMOXHO ff 
6e3 BCHKOFO MCTOUHHKAa CBeTa Mp HarpeBaHHH WIM OXMaKeHHU BelleCTBAa KIC} 
BeTbI. OTOT MeTO OCHOBaH Ha H3MepeHHH TeMOBOrO MCHYCKaHHA BelllecTBall 
cojlepKalllerocAh B KIOBeTE. 

Mopmyvibl (3) u (4) NpHMeHHMbI HM AIA ONMCaHHA OTPHUaTeMbHOrO ONTHKOF 
akycTuueckoro spdexta, HeaBHo oOOnapyxenHoro M. JI. BelixHrepospim 
A. VW. Tepsopunpm u H. A. Mankparoppm (?). 


Benopycckui rocyapCTBeHHbIH yHHBepcuTer Iloctynusto 
um. B. VW. Jlenuna 15 III 1957 


WUMTHMPOBAHHAA JIATEPATYPA 


+B. WU. Crenanos, Ontuxa u cnextpocxonua, 3. s. 1,3 (1957). 2 M. JI. Betiu i 
A.W. Tepaospun, H. A. Waunxparos, Ontuka nu cnexktpockonna, 1 


i 
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Hornann Akagqemun nayk CCCP 
1957. Tom 116, Ne 4 


TPEO®H3SHKA 


O. J. WIEBAJIMH 


TYPBYJIEHTHASH BASKOCTb B MEJIKOBOXHOM MOPE, 
ObYCJIOBJIEHHAA BOJIHEHHEM 


(ITpedcmaéaeno axademuxom B. B. Mlyaetixunoim 80 IV 1957) 


Kak H3BeCTHO, BOJIHOBOe ABUxKeHHe 3aTyXaeT C TyONHOH, B cuy ero 
eeT MeCTO rpaHeHT CKOPOCTH B BepTHKaJIbHOM HalpaBseHHu. BosHuKatoue 
M 9TOM IlyJIbcalluH CKOpoctelH MpHBOAAT K G6ylyxKTaHuIO BUXpeH U3 OAHOrO 
of B JpyroH WH TeM CaMbIM K TypOyJIeHTHOMY OOMeHY. 

C. B. o6pokuouckun (*) onpenemus KosddpunneHT Typ6yseHTHOrO OOMeHa, 
YCJIOBJICHHOTO BOJIHeEHHeM, JWIA cyuad TrayOokoro MOps, HCXOAA M3 ypaBHe- 
HW TpOxoHaIbHOH TeEOPHH BOJIH HM MCHOMIb3yA OCHOBHbI€ COOTHOIMeHHA TOJY- 
iMpuueckoH Teopuu TypOyJIeHTHOCTH. 

B MesIKOBOJHOM MOpe IPH BOJIHCEHHH BO3HHKAaIOT BUXPH, Pa3MepbI KOTOPbIX 
ryT ObITb CONMOCTABUMB! C ryIYOHHOH, 4TO He MO3BOAeT MCHOb3O0BaTb TEOPUIO 
WKaIbHO-M30TpoNHOH TypOyvieHTHocTH. IlosTOMy MbI TaK3Ke BOCHOJIb3yeMcA 
OTHOUWICHHAMH TOJYIMNUPHYeCKOH TeopuHu TypOyJIeHTHOCTH, HO, B OTWIHMUHe 
Tlo6poksoHcKoro, OyeM UCXOANTb U3 ypaBHeEHHH TeOpHH BOJIH pH KoHeu- 
HM riyOuHe %UAKOCTH, YUHTbIBAIOWMX, YTO OPOHTHI, NO KOTOPbIM JBUXKYTCA 
CTHI[bl 2KHKOCTH B BOJIHe, HMCIOT He KPYroByl0, a d/MNTHYeCKYy!O (bopMy: 


h chk(H— 2) .; 
X=XH FG sh EH “sin k (ct — Xo), 


(1) 
h shk(H — ~) 


. z= 2g — 


e h — Bbicota BouH, a H —rayOnuHa *KuAKOCTH. 
O6osHauus h/2shkH = 6 u BBOA HOBytO NepeMeHHY!IO xX, = Ct — Xp, 3a- 
willeM BMecTo (1): 


x=ct—x,+9chk(H — 2) sink, 
Z = 2)— O9shk(H — 2) cos kxy. (2) 


Tlepexog or (1) K (2) c MoMoutbio HOBO MepeMeHHOM x, Pusn4ecKU OsHayaeT, 
TO BCell Macce %KHAKOCTH Kak Obl COOOWIeHa CKOPOCTb, paBHad —C, MpvHyeM 
TpyKTypa NOMA Mysbcallu CKOpOCTeH MpH 9TOM He H3MeHACTCA. 

[IpennooxKuM HO MOps «3epKaJIbHO TulaKUuM», T. e. He OyeM YUNTbIBaTb 
ypOy1M3allu10, BOSHUKAaIOULyIO 3a CUeT WepOXOBaTOCTH Ha, a TaK?Ke JONOMHH- 
eIbHYIO TYPOYIH3allNIO, BOSHUKAIOMLY10 BCIeEACTBHe PpaspylWeHHA BePLIMH BOJIH 
la MeJIKOBOJIbe (*). 

Bgejlem B cooTBercTBun c TeopHelt [IpaHziia Tak HasbIBaeMbIM «MyTb CMe- 
tuBanna» 7, ocpequeHHbIt mo x, Ha JMHe MepHoOAMyHOCTH JBHXKeHHA A, 


(du / dz), 


—— 3 
tx Grea. (9) 
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i 
u KoappulluenT TypOyeHTHOrO OOMeHa KOJHUECTBOM [BUXKCHUA B BePTHKa.y 
HOM Halipapslenun no Kapmany, ocpeqHuB ero TaKMM 2Ke OOpa3soM: 


Tak KaK m0 TeopuH TypOyeHTHOH BaAsKOCTH KOSPPHUMEHT BASKOCTH pall) 
Kospipuuventy TypOyseHTHOrO O6MeHa Ay, TO 3aylaya, TakHM OOpas0M, Cf 
ures K Haxoxjenuto u3 (2) sHayenu Ou / Oz u O?u / Oz? c MOCMeyIOWUM OCP fe 
HeHHeM HX 10 X, Ha JIMHe MepvwOAMYHOCTH BHKeHHA A, T. e. HaxorK elm 
HeKOTOPOrO HHTerpasIbHOrO 3HaYeHHA STHX MPOHSBOAHbIX 3a JVIMHY BOJIHBI fy 
Onpeyemmp cHayaia u=dx/dt = kcichk(H — 2) cos kx,, 0603Ha4uHB 4 d 
Kpatkoctu k(H —2)=«%, kx, = M yuuTHIBad, WTO U=f (Xx, 2), Hal] 
3HaveHHA TepBOM WH BTOPOH MpOHSBOHbIX: . 


Ou 26 shacos 8B —kOshacha 
oz © Te? (cos? + sh? a) ’ 
Oru k2cQ 


ae = — (1 — 62 (cos®B 4 sh? aye {[((— k cha cos B —- R20 ch2« a R26 sh? x) x ( 


x (1 — R°6? cos? B — k?6? sh? x) — (sh a cos 8 — kb sh «ch «) 2k36% sh «ch a] x) 
x (R6chacos 8B — 1) + [—&shasinB (1 — k?6? sh? «) — . 
— (shacos B — kOshach «) 2k36? cos 8 sin B] Osha cha}. 


x= x y= 

B 4 OH { Oru 

PIYHCAAA MATErpaJibl >— ay oe eee er Ih NOJyYYHM ocpesHeE 
x%1=0 x,=0 

HbI€ 3HAYCHHA TUX MPOM3BOAHBIX: 


(=) = ck? 0 sh a ch a 
02 Jy, V (1 — R02 sha) (1 — #20? ch? a)” 


LID oh, crek?6? BS WIE RE vent, hr oe 
(“S-) = RV ESS aa 8 (cht ot sh) — 2808 (24 shah 
+8 ch? « — 9 sh?.«) + k464(12 shtach?« + 7sh? «ch? «-+ 2ch®?a + Ssh? ojmm 


+ k®6° (3 sh? a ch? — 2 sh? a ch*a)]. (| 


Tlogctaspus (5) u (6) B (3) u (4), Nomyun: 


Qaofy2 39 Sees ee 
Wee sora V RG sh? a)” (1 — R20 ch? a)” [6 (ch? & ++ sh? ae) — 
— k°0? (24 sh? ach? « + 8ch? « — 9sh? «) + A464 (12sh4 a ch? « + 7sh? «& ch? « + 

++ 2ch?« + 3sh?«) + R968 (Ssh? « ch? « — 2sh? @ cht «)]~ 2, q 


re @—TIVIOTHOCTbh BOI, a x — «YHUBepCasIbHaAd» MOCTOAHHAA, NpHHUMaeMe 
paBHOH m0 onbiraM B Tpy6ax 0,36 — 0,40. 

IIpousBeqa OleHKY WIeHOB, BXOJAMMX B (7), HMpeneOperas BecbMa MaJIbIN 
yJleHaMH, MOJIYYHM C JOcTaTOUHOH TOUHOCTHIO, 4TO 


Meee [x2rph2 sh3 2k (H"— 2p) 
v~"36T sh? kH ch? 2k(H—2) ° ( 


592 


Tlonarax B uacrHOM ciyyae Mope ruyOoKuM, T. e. H =oo, u yunrTElBaa, 
iro runepOommueckH CHHyc GecKOHeYHOCTH MOXKHOTIPUHATH paBHbIM rutiep- 
pOIMYECKOMY KOCHHYCy OeckoOHeyHOcTH, HeTpyqHO us (8) noryuuTh dopmyay 
[oOpok.oucKoro Jia TulyOoKoro Mops 


xroh? 
Ay = a a Oe (9) 


Hccreqyem c nomomisio dopmysbt (8) 3saBucumoctrh Koshbuunenta cOmeHa 
y OT H3M€HeEHHA B TOPH30HTaJIbHOM HalipaBJieHHH Oe3spa3sMepHoH ruiyOMHbI 


fi7/\. Baas neppyto npo“sBoyHyt oT ejtn-cek 

8) no ruyOuHe H u upupaBysaB ee 

ymio, NOJy4YHM, 4TO KOSdppulHeHT 150} 

pOMeHa A, UMeeT MAKCHMAJIbHOe 

pHayenve pH H/A=0,1.°Ha puc. 1 

puBeyenH rpaduKk 3aBucumMoctTu A,= 100 
i= f(H/\) quia BomHbl BLICoTOH A = 
j= 100 cM, C nepuofom T = 2,5 cex., 
fopu Zy)=0,T. €. JIA MOBEPXHOCTH MO- G 
ipa. M3 storo rpadbukKa BUAHO, YTO, Ha- 
quad Cc H/} = 0,5, Koadbdumnexnt 
joOmena A, He 3aBHCHT OT rvyOHHbI 
I mops, WM MOS9TOMY efO BeEIHYHHY MOXK- 0 Ge of GG 08 1 
HO ONpedeATb 10 dopmyse JLo6po- / —— 

KIOHCKOrO (9). Puc. 4 

Iipn sHayenuax H/} < 0,5 xoaccdunmnent oOmMeHa A, ObICTpO pactTeT, J0- 

HcTHrad MakcuMymMa mpH H/i\ = 0,1. Wurtepecuo, uto oTHocuTebHaa riyOuHa 
H/, = 0,1 cootBetcTtByer rmy6uHe, Ip kOTOpoH mpovcxo_HT paspymenne 
iBOH (3a6ypyHHBaHnHe), H Pu3sH4eCKH 3eCb MOJI2KEH HMETb MECTO PaspbIB PyHK- 
uuu. Herpyqxo nogcuutath, uTo mpl STO riyO6uHe ropH30HTa/IbHaA OCb 2WIMI- 
THYeCCKOH OPOHThI, MO KOTOPOH JBYXKYTCA YaCTHUbI HKHAKOCTH B BOWIHE, CTAHO- 
BHTCA POBHO BABOe OOJIbUIe BEPTHKAaJIbHOH OCH. STO, NO-BHAMMOMY, NpHBOJHT 
K pe3KOMY YBeJINYeHHIO TOPH3OHTaJIbHOH KOMMOHEHTH! CKOPOCTH, a CJIEOBAaTEbHO 
WM BEPpTHKaJbHOrO TpagveHTa rOPH30HTaMbHOH cKopocTu du/dz, a TeM CaMbIM 
WM K 3HaYMTeEIbHOMY H3MeHeEHHIO CTPYKTYPb! Noa CKopoctTeli B BosHe. Bce 2TO 
HaxOJMT cBOe OTpaxkeHHe B yBeJIHMYCHHH KOS*MHUMeEHTa COMEHA KOJMYCCTBOM 
IByuxKeHuA Ay B BEPTHKaJIbHOM HalipaBseHHu. Bo3MoxKHO, YTO TakOe HHTCHCHB- 
Hoe BospactaHHe koad@dpulHenta o6meHa A, C YMCHbIUCHHEM OTHOCHTEJIBHON Tly- 
OuHb! H/\ u ABIAeTCA OMHOM U3 IIPHUHH, BbI3ZbIBAIOWMX paspylWieHHe BOJIH. 


Ilocrynuao 
26 IV 1957 


UWMTHPOBAHHAA JIMTEPATYPA 


iC. .6. 1 '0 6,):0.K 1 OH CK Muy JIA 2 58,) Nei7, 1345 (1947)... @ B. B. alilsyovep- 
Kun, Tp. Mock. ruftpobu3s. uncr. AH CCCP, 9 (1956). 
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Jloknayn AKaweMuUM Hayk CccCcP 
1957. Tom 116, Ns 4 


BHO®H3HKy 


C. B. KOHEB 


CNEKTPbI ®JIYOPECHEHUMM MW CHEKTPbI JEMCTBHA 
®JIYOPECHEHUMH HEKOTOPbIX BEJIKOB 


(ITpedcmaeaneno axademuxom A. H. Tepexnuneim 7 V 1957) 


PnyopecenuA OeIKOB, MeKallad B ybTpauomeTOBoH OONacTH cleKTpalh 
Ha6monanacb Lopom u Ilapgu B 1956 r. (1); cnexrpbl d@aryopechenynu usyualy 
aucb BaaqumMupopsim H Konespim (7), Tuiom u Be6epom (°) u ap. yy 

B wacrosiiei pa6oTe MpHBeeHbl SKCIePHMeHTaJIbHbIe WaHHble, Kacaloe 
IHeCH KaK PaClIMpoOBKH WeHTpPOB, OTBETCTBEHHbIX 3a lyopecteHuHlo OenKall 
TaK H BO3MOXKHOCTH BHYTPHMOVJIeKyAPHOH MurpalluW 9HeEprHu B OemKax MU HY| 
KNeonpotenyax. JIA BbISCHeHHA STHX BOMPOCOB MbI NOyuaIM CHeKTpHI Psryos 
peClleHMHH WM CIeKTpbI AevicTBuA CuyopecueHWHH OesKOB HM CMeceH cocTaBJIAlOl 
WHX HX AMMHOKHCIJIOT. \ 

B o60ux cayyaaiX HCTOUHHKOM BO3OyxKJeHHA ulyopecueHUHH cay xKHIEe 
pTyTHO-KBapueBble WaMmbl IIPK-2 u IIPK-7, npvemHukoM cBeta djyopecieH 
UHH — CYPbMAHO-lesHeBbIH ChoTOSJIeMeHT crieKTpootometpa C®-4. B cayuael 
UCCIe€MOBaHHA CHeKTpOB dsyopecleHUHH KBaplleBad TpoOupka Momellasacrs 
y BXOWHOH WiemH cnekTpocotomerpa, a BOsOyxKalollNH CBeT POKYCHPOBaJICA Hel! 
KBapleBy!lO IpoOupky cOoKy, nox yriom 90° k onTHYeCcKOH OCH BXOJHOM yacTYE 
ipHOopa. OTpaxeHHbIi H pacCeAHHbIM CBET YYHTHIBAJICA NOCELOBATeEJIbHBIM Me; 
peMelleHHeM CBeTOPHIbTpa, He MpomycKaloulero BOsOyxK Talli CBeT H mpo-) 
ycKatolero cBeT dj yopecWeHWHu,— CHayalla Ha BxOJ, nepey mpoOupKoH, 3a- 
TeM Ha BbIXOJ, MOCe mpoOupkKH. PasHocTbh MexKy 3THMH ABYMA OTCUeTAaMH Ja: 
BaJla HCTHHHY!O HHTCHCHBHOCTb (PyopectleHUHH pH JaHHOM WIE BOVIHBI 
IIpu uccileqoBpaHHu cieKTpoB jelicrBuA (biyopecweHUMN cleKTpodoTomerp 
CJIyKHT MOHOXPOMATOPOM, KBaplleBad KIOBeTa MOMellalacb HelOcpecCTBeHHO} 
nepel oToseMeHTOM lpHOopa, MOCe KIOBETbI CTaBHJICH CBeTOPUIbTp, OT-~ 
ceKaloliHui Bos6yxJaouluh cBeT. MaTeHcuBHOCTb Bo36yxXaloule JMHUM OWeHH- 
Baslacb No (uyopectenuuu 0,02% pacTBopa dayopectienua B NH,OH. 

Ha pae WHJMBHAYyaJbHbIX OeKOB (CbIBOPOTOUHbIA albOyMHH, sAMUHBIi 
aJIbOYMHH, {-rlOOyJIHH THIKBBI, {-PiOOYJIMH CbIBOPOTKH, apaXHH, 3eHH, TiMalun, 
KaseHH, CTYPHHH, KJIyMeHH, MelCHH, OpoMeMH*, HaM yJlanocb HaOsIO,aTh 
KaueCTBeHHO HAeHTHUHbIe CMeKTPbI dlyopeclleHUuMH OesKOB C JBYMA MaKCH- 
MyMaMu pu 3134 350 Mp, KoTOpble HECKOJIbKO OTMMUAIOTCA OT JaHHEIx Tusa 
Hu BeOepa (*), Bo3MoOxKHO, H3-3a Sobel WMpPHHbI NpHMeHABWelicA HaMH Tle JH 
(2 mm). Tlepppii us 9THX MaKCHMYMOB IIpHHalviexKNT TUposHHy, BTOpo —. 
Tpuntodany. CMecb u3 apoMaTH¥eCKHX AMMHOKUCJIOT, B3ATHIX B TeX COOTHOIIIe- 
HHAX, B KOTOPbIX OHH BXOAAT B CocTaB H3y4aeMoro OeKa, KaveCTBeHHO JlaeT 


* Tlompsyemca crydaem BbIpasHTb HCKPeHHIOIO OnarofapHocts A. C. Cnupuny u COTPpyAHHKaM” 
ja6opatopuu pod. H. VW. Taspusosa 3a mo6esHoe mpeqocraByenue HEKOTOPBIX OemKOB. 
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eKTP YiopectleHun CooTBeTcTBylollero Oeka. Takoro 2Ke XapakTepa cleKTp 
yopecilenHiiuu JlaeT WH rupomusaT Oerka (ruqpomus 25% HCl B Teuenne 
uac. mp 100°). Benku, He codlepKallive Tpuntodana (rHCTOHBI), M unenTuy- 
MIMITHPOSHH aloT ciekTp dlyopecleHIMH TOJIbKO C OJHNM MaKCUMYMomM 
wu 313 mp. Y Oeskos, He cosep- 
allluX apOMaTHYeCKHX AMMHOKH- 
oT (IpOTaMHHBI: KyMeuH, cTyp- 
H), HaM He yflalocb o6Hapy- 


L 1 —— tt 
200 260 240 220M 260 260 240 220 Mp 


Soe Soa) 
Puce. 4 Puce. 2 


pac. 1. Cnexrpbi JeicrBua dayopecuenumn: 1 — naTuBupilt y-rmo6yUN CbIBOPOTKH KPOBH KPOJIN- 
a, PH 7,5; 2—yenatypupoBanHpiit mpu 60° y-rao6yann, pH 7,5; 3 — rugpomnsar y-rno6y.nHa, 
pH 7,5 
uc. 2. CnektTpbi JelicrBua pryopecuenunu: 1 — naTuBupiii senn B 60% cnupTe; 2— neHaTypH- 
poBanHblli 3eun B 60% cnupte; 3 — sKBuBaeHTHaA CMCCh APOMATHYCCKHX AMHHOKHCJIOT 


ATb PjlyopeclleHWHH (B Ipefenax 250—400mu.). Bce aTH cbaKTbI 3acTaBJIAIOT 
YHTaTb €JMHCTBCHHbIM KOMMOHEHTOM OeJIKa, OTBETCTBCHHBIM 3a eo (pulyo- 
eCIICHUHIO, apOMaTHYeCKHe AMMHOKHCJOTHI. 

CpapuuBad CleKTpbI (blyopecleHWHu GeKOB MUX THApOMH3aTOB WIM CMeCcH 
OCTaBJIAIOMMX WX apOMaTH4eCKHX AMHMHOKHCJIOT, MOXKHO YCTaHOBHTb, TO 
THOWICHHA HHTeHCHBHOCTeti (bityopecieHMH B MakKcuMyMax Tupo3sHHa (313 my) 
{ Tpuntodawa (350 mv) TJs5o//515 AA Oenka. Bblue, YeM AA ero 
WkpousaTa, a HMeHHO, COOTBeTCTBeEHHO: AIA rao6yinHa 2,45 u 1,33; naa 
waMagunHa 1,22 u 1,05. Tak Kak cneKTp NoriouleHuA OekKa afMTHBHO 
NaraeTcA M3 CMeEKTPOB MOPIOWleHHA COCTAaBJIAIOULMX eFO apOMaTHYeCKHX aMH- 
{OKHCJIOT B OONacTH 250—280 Mp, u, CIeMOBaTeJIbHO, OIA KBaHTOB, IIpHXojs- 
WMXCA Ha MOPOWeHHe OTAeMbHO THPO3MHA H TpHMTOaHa B OeKe MH ero rufpo- 
M3aTe, OCTAaeTCH HEM3MeCHHOH, To ycuslenve cblyopecleHWuu TpunTodana B OekKe 
IO CPaBHeHHIO C FHAPOMH3aTOMTOBOpHT, MO HalIeMy MHEHHIO, O HaJIM4MM CeHCH- 
MJIM3HpOBaHHOH dlyopecleHuMH, T. e. O MHrpallMH SHeEprHH Mexy THPoOsH- 
[OM HM TpunTodaHoM B MosleKysle GOemKa. OTOT BbIBOL MOATBepxKaeTcA Tem *ak-~ 
OM, 4TO B JOCTATOUHO KOHWCHTPHPOBAaHHbIX pacTBOpaxX apOMaTHYeCKHX aMHHO- 
MCJIOT Tak?Ke MOXKHO HaOsIOAaTb CeHCHOnMIH3HpoBaHHy!O = (plyopecileniuto 
lO. A. Baantumupos). 

Jimi w3yyeHHA BolIpoca O BO3MOxKHOCTH MHrpalluH 9HeprHH Ha apoMaTH- 
leCKHe AMHHOKUCJIOTHI C APyrHX KOMMOHeHTOB OeJIKOBOM MOJIeKYJIbI, B 4acT- 
(OCTH ¢C MNeNTUAHOM CBA3H,U3yUaNCb CHeKTPbI LelicTBUA (Pl yopeclleHUMH Oe/KoB, 
X THIPOJIM3aTOB WIM CMeCeH COCTAaBJIAIONIMX HX AaPpOMATHYeECKNX AMMHOKHCUOT. 
MeKTPHI [elicTBUA CHUMAJIMCb Y BOAHBIX pacTBOpoB OeKOB B_ HelTpaJIbHoM 
pene c pH 6,7—8,2 ¢ Dogo mu = 0,300—0,400. Tlourn Aa Bcex ucculeoBaHHbIXx 
@IKOB OTMe¥eH HJCHTHUHbIM XapakTep KPUBbIX CIeKTpa AeHCTBUA: YeTKO BbIpa- 
<CHHbIM MaKCHMYM npv 280 Mu, MHHHMYM pH 253 Mp. M BTOPOH MakcuMyM IIpH 
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240—245 mp (puc. 1 u 2).B To xe BpeMA y ruAposusaTa OeKAa Ha MecTe BIOPOP 
MakcuMyMa 240—245 mu pacioJiowKeH MAHMMYM. Tocate MATKOH TepMHYeCK|S 
JlenaTypalluu OenKoB B TeyeHHe 2,5 MHH. Ip 65° NpoucxosAT cweyto 
W3MeHEHHA B ClieKTpe Jelictaua Puryopecitenwun: 1) BospacTaHue HHTCHCHBHOCH 
(bryopectentuH Ha 25—30% Mpu Bos6y2xLeHHH JIMHYAMM OT 290 no 253,8 Mie 
or 235 mp jo 226 mp; 2) peskoe yMeHbIeHHe HIM Marke UCYe3HOBAHve MaKC 
mMyMa mpu 240—245 mp. B 

8 2Ke BPeEMA IPH TAKOM MALKGE 
cnoco6e TepMuyecKOH JeHyl’ 
Typalu CYWeCTBEHHHIX ky 
MeHeHHH B CieKTpe NOTJOMay 
HUA He HAOMIOLaeTcA (PHC. 
TemnepaTypHbIH mop; 
WeHaTypallun (MHHMMAJIbHY 
TeMlepaTypa,  BbIJepxKUE 
Hue NIpH KOTOpOH B TeveH 
2,5 MHH. elle MpHBodHT} 
HCUe3HOBCHHIO =©MaKCHMYIIf 
240—245 My.) oKasasica J 
PasJIMUHbIX O€IKOB HEOAMHIh) 
KOBbIM. Tak, Mbl NoJlyuv.gy 
TeMlepaTypHble NOporH: Alt) 
apaxuHa B 10% NaCl 66) 
Aa ravaguna B 80% cnupia 
320 300 260 260 240 Me 51°, naa Kasenna B coche 
pore. HoM 6ydepe (pH 8,2) 5% 

Puc. 3. Cnextpbl nornomenus: / — 9KBUBaJIeHTHaA Cunkenne Temnepaty ppl, 1] 


CMecb AMHHOKHCJIOT; 2 — HaTHBHBIM 3euH; 3 — pe- KOTOPOH MNPOHSBOANTCH 
HaTYPUpoBaHHbit 3eHH HaTypallusa, XOTA Obl Ha 


HY2Ke MOPOroBoH, He TIPHB: 

AMT K HW3MeCHeEHHIO KPpMBOH CleKTpa felicTBuA dsyopectleHuuu. ComocTaBsil 
CHeKTpbl MOPriouleHHA HaTHBHOrO HU JeHaTypupoBaHHoro Geka co cnee 
TpaMuH flelicTBHA UX syopeclieHIMMH, MOXKHO CilelaTb cuelyrouue Bil 
Bob: 1) mpH eHaTypalluu MpouncxXouT BO3pacTaHHe KBAHTOBOTO  BbIXO;f 
(bulyopecileHIM apoOMaTHUeCKUX AMHHOKHCIJIOT B OemKe; 2) MakcumyM 240—245 nb 
B clleKTpe JelicTBua slyopeclleHWHu OeiKa 0683aH CBOHM TNpoucxox enue ff 
HeMOCpeACTBEHHOMY MOFJIOWeCHHIO APOMATHYUeECKUX AMHHOKUMCJIOT, TaK Kak, Bi 
NepBbIX, Y CBOOOHBIX apOMATHYeCKHX AMHMHOKMCIIOT B 9TOH obmac tl 
pactiojloxeH He MaKCHMYM, a MHHHMYM; BO-BTOPbIX, OTCYTCTBHe€ H3MCHEHIS 
NOrIOUeHHA CBeTa OeIKOM Ip WenaTypallun WomxKHO ObIIO Obl OOycnoBH4 
HM OTCYTCTBHe M3MeHeHHU CHeKTpa lelcTBuA cbiyopectienwuu, vero, OHaKy 
He HaOsofaeTcA. CreQoBaTesIbHo, pedub HAT O KAKOM-TO ApyroM KOMMOHeH} 
OeKa, MOrmoufalouleM B STO COMACTH HW MepeaiouleM MOrOWeHHYy!O SHeEprH| 
Ha apOMaTHyeckHe AMMHOKHCJOTHI. TAaKHM KOMMOHEHTOM MBI MpeANOO*KUTeMbIL 
CUHTAeM NeNTHAHYIO CBA8b (BO3MOXKHO, SHOJIbHYIO (PopMy, TeM Ooulee, YTO Cy) 
CTBYeT pA AaHHbIX, UTO OHA NOrollaeT HMCHHO B 9TOH OGsacTu (4)). pu Berm 
TaHHM M3 KPUBOH CMekTpa NorsoulenuA Oelka KPUBOl TuApouusaTa TakxKe Nos 
yaeTCA KpWBaH C MaKCHMYMoM B OOmacTH 240 Mu. 

B cBxi3H € BOMpocoM oO Nepeslaye 9HeEPpruH BHYTPH MoJeKybl Geka Hawi 
HCCIeOBaJlaCb TaKAKE BOSMOXKHOCTh Mepeay SHEP C HYKJICHHOBLIX KUCAC 
Ha apOMaTHYeCKHe AMMHOKHCJOTHI B MOJIeKyJle HYKseoNpoTeuyza. Oxasanoc} 
4TO KBaHTOBbIM BLIXOA PulyopeclkeHUMH HyKseompoTenja B 12—15 pas nuxKe,yeE| 
y OeKa, UTO TOBOPHT O H€AKTHBHOCTH HYKJIeHHOBOrO Morsdomenua. Tor x! 
BPIBOA NoATBepxKAaeT HM XapakTep KpHBOH cNeKTpa JelicrBuA dsryopectenuy! 
BOAHOrO HeHTpasIbHOrO pacTBopa HyKJeonpotena (puc. 4). Popmy stToli KPuBC 
JePKO OObACHUTb, IPHHHMaA BO BHHMaHHe XapakTep aKTHBHOFO MorsouleHu 
OeKa M MaCCHBHOTO, SKpaHMpYyloulero MOPOWeHHA HYKJICHHOBOM KUCJIOTE 
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AKCHMYM ston KPHBOH mpH 290 Mp. coorpercTByeT 3HAUNTeJIbHOMY MOroueHHio 
iKa WM Kpawne cmaOoMy S9KpaHHpoBanHHiO HYKJICHHOBbIMH KHCJIOTaMM; cnay 
265 Mp CooTBeTCTBYyeT BOSPacTaiouleMy SKPaHHPOBaHHIO; MHHUMyM NIpH 
Q My. COoTBeTCTBYeT MHHHMYyMY T0- 
OULeHHA OeKa pH MOuTH Makcu- 
HaIbHOM MOPIOUWLeHHH HYKJIeCHHOBOL 
CJIOTbI; aJibHeHUIMH xe NoO’beM 
paxkaeT oclaOleHHe SIKpaHUpyio- 
fiero MorvioWeHHsA HYKJIeHHOBBIX KHC- 
#i0OT HW BO3pacCTaHHIO AKTHBHOPO Mo- 
WiOuUleHuA OesKa. 

| TakuM oOpa30M, Ha OCHOBaHHH 
TUX WaHHbIX CylelyeT OTHECTUCh 
PIPHUATeIbHO K BOSMOxAIOCTH MH- 
pPaknu SHepruu C HYKJICHHOBbIX 
WkKHCNIOT Ha apoMaTHuecKue aMHHO- 
kucOTEL. 

Uro KacaeTCA MeXaHH3MOB MH- 
pallu 9HeEprHH, To Nepeaua oT 520 30 280 260 240 20s 
Mpo3HHa K TpuNTomany ocyilecr-- aap 
BAAeTCA, Ha Halll B3rA, Mo peso- eee, 
HaHCHOMy MeXaHH3My, B TO BpeMs 
Kak JIA Mep2mauw Cc MenTHAHbIX 
BASCH ITOT Me€XaHH3M IpHMeHHTb 
Heb3A, TaK KaK MeNTHAHaA CBA3b He OONaaeT COOCTBEHHOK (blyopeciienunen. 
BbipaxKeHHaA 3aBMCHMOCTb OT JeHaTypalluu, HapylatouleH cucTemMy Boopol- 
(HBIX CBAZCH, 3ACTABIAeT CKJIOHHTbCA CKOPee K MHTpalluu M0 OOMIMM ypoBHAM 
MPOBOAUMocTH (30HaM), CBA3AHHbIM C CHCTeMOM BOJOPOHbIX MOCTHKOB, BO3- 
OXKHO, THMa TeX, KOTOPble OblIH TeOpeTH4YeCKH MOCTYMUPpOBaHbl QBaHCOM HU 
Teprenu (5) qin Geka. 

B 3aks10ueHve MbI BbIPawKaeM ryOokyl0 OmarogapHoctTb akay. A. H. Tepe- 
Huny-u mpod. A. A. KpacHosckomy 3a IeHHble CoBeTHI HM MOCTOAHHOe BHHAMAHHe 
K Halle padore. 


| 


4. Cnextp jelicrBua dstyopecuenyHn 
HY KIe€onpoTen Aa 


Iloctynuao 
OE A NGYay/ 


UMTHPOBAHHAA JIMTEPATYPA 


1V. Shore, A. Pardee, Arch. Biochem. and Biophys., 60, 100 (1956). ? 10.B m1 a- 
Mmimupos, C. Koues, buodusnxa, 2, 1, 3 (1957). * FP. Teale, G Weber, 
Biochem. J., 65, 476 (1957). *O. Kratky, E. Schauenstein, Zs. Naturforsch., 
56, 5, 281 (1950). © M. G. Evans, G. Gergely, Biochim. et Biophys. Acta, 3, 
188 (1949). 
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Jloxaayo AkawemMunm Hayk CCCP 
1957. Tom 116, Ne 4 


TEXHHYECKAA PH3H 
r. M. AJIMEB uw I. Bb. ABJLYJIJIAEB 
O BJIASHHH MPHMECH XJIOPA HA TENJIONMPOBOHOCTb CEJIE 


(ITpedcmaeacno axademuxom A. ©. Hope 13 V 1957) 


UccneqopanHe TelMJIOMpOBOAHOCTH MOJIYMpOBOAHHKOB HW ee 3aBHCHMOC) 
OT XHMHMYeCKOFO COCTAaBa H OT KPHCTaJJIMYeCKOH CTPyKTYPbl PaCCMOTPeHHI B Pigs 
Gorax A. ®. Mode u ero yuenukos (* 4). 

B mpov3BAcTBe CeJI€HOBbIX BbITIPAMUTeIeH C WeJIbIO YBEJIMYeCHUA NponycKHwe 
ro TOKa B OJIYMpOBOAHHK BBOAATCH MpHMeCH TaJOUOB, B YaCTHOCTH XJO)by 
OnbITbI NoKa3bIBaloT, YTO IpH BIeKTPHYeCKOH PopMoBKe H a/lbHehwWeh padowe 
9TUX BbINpAMUTeeH MpOMCXOMMT NepepacnipeyesenHhe MpuMeceH, 4TO IpHBOALp 


kan 


WD) oy cek eae Vf TEIMVJIOBbIX XapaKTe€PHCTHK CJIOA Ce 


JieHa HW CHCTeMbI B Wesom (°). B 3anrb: 

palouleM HalipaBJleHHu, Oviarojapii 
BOSHHKHOBeHHIO BbICOKOrO MpHaHoJ# 

HOFO CONPOTHBJeHHA, MpHJO2xeHHCH 

K BBIMPAMHTeJIO HallpAxKeHHe NOTE 
MOJIHOCTbIO CalHTCA Ha IIEKTPOHHC 
J\bIPOUHOM Tlepexole. ITO co3aerT rpé 

JMeHT TeMMepaTypbl BAONb Nosyupe 
BOWHMKa. Tellopaccesnve, u cileycs 
BaTeJIbHO HarpeB BbINPAMUTeIA, Cy) 
IeCCTBEHHbIM OOpa30M ollpenesAerTe, © 
TeENJIONPOBOAHOCTbIO CJIOAH cejleHae 

Mbi cunTaJiuM WHTepecHBIM 3anomHHT) 
cyllecTBYIOWUMH mpobesl B H3yueHuE 

3sToro BoMpoca. O6pa3libl c pasHbly 
colep*kaHHeM xXvlopa ObIIH H3roTOBs 

JIGHbl H3 CMeCH YeTbIPeXXJIOPHCTOr’ 

cesleHa WH CeyleHa uNCTOTOH 99,994% 
OnpeflevieHHe KoJINUeCTBa Xslopa BCe} 

JI€HE IIPOHSBOAHJIOCb METOOM apreHTos 

MeTpHu. OOpasilpl coxepxKan: 0,0035 } 

0,007; 0,015; 0,030; 0,060; 0,125 x 

7 0,250% Xmopa, uMeM ILHJIMHApHyec:| 
“% Ci Kyl dopmMy c AuaMeTpoM ocHoBaHus 
Puc. 1. 3apucumoctph Koad puluenta Tenso- 20 MM, BbICoToH 5—12 mM. J 
MPOBOAHOCTH CeleHa OT MpHMecu xXJopa. Ha KoaddbulneutT TENJIOMNPOBOAHOCTH 
MIpaBOH CTOPOHE OPAHHATbI HAHECCHbI 3HAYCHHA ONpeNeNAJICA CTaWHNOHAPHbIM MeTO]OM| 
nas oe) a ae to . re ANA KPH- © TOMOMIbIO IJIOCKOO UHIMHApyecKo- 
ro mpHOopa, uMerollero UYBCTBUTEJIb- 

Hoe MOJIyMpOBOAHUKOBCe OXpaHHoe 

KOJIbUO, YCTpaHAtousee OOKOBbIe NOTePpH Tena. 
Ha puc. | mpeycTapnenbl KpuBble, MoKasbipalollue usMeHeHHe KoabpulnMenta 
TENJIOMNPOBOMHOCTH CesleHa B 3ABHCHMOCTH OT Coep2KaHHA MpHMecH Xopa, Nouy- 
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eHHble MpuH 20—22°. Kpusan J oTHOCHTCA kK OOpasllaM CTeKJIOBHAHOFO CeleHa, 
puBbie 2 u 3 — K TeM 2Ke OOpasllaM Mocwle KpUCTa/H3allun B TeveHue 40 MuH. 
ooTBeTCTBeHHO Ip 130 u 200°. Kazan Touka o3HauaeT cpefHee 3HayeHHe 
3 Tpex M3MepeHHi. Kak BUHO, xO THX KPHBBIX B 3ABHCHMOCTH OT CTeNeKH 
pHCTAaJJIM3alWH He H3MeHACTCH H OMpeeMAeTCA TOKO CoJepxaHHeM MpuMecn. 
aK JIA aMopduHoro CevyleHa, TaK M Mocse NepBoll u BTOpoH KpucTanMMsalu ero 
; YBEJIMUEHHEM KOJIMYeCTBa NpuMecH XJIopa Jo 0,03% TensOMpoBOHOCTh yMeHb- 
aeTCA, 3aTeM Bo3pacTaeT, He AOXOLA Jo BeMMYHAI TeMMONpoBoAHOcTH Gecnpu- 
ecHoro oOpasita u Mocue 0,5% ocTaeTca MocToxHHOi. 

Tlono6ubie xe H3MeHEHHA TeMJOMpOBOAHOCTH OT MpuMeceli 6poMa Hu Hola 
ouy4eHb! B Hallie aOopatopnu A. A. Baunmanuespm u M. VM. Annes. 

YuuTHIBaA MaJlyiO JOJO IJIEKTPOHHOM (AbIpouHol), cocTaBsMmoUleli TeNJIO- 
POBOAHOCTH, MOXKHO yTBepxKaTb, YTO H3MeHEHHe €e KaK B AMOPCHOM, TaK Hi B 
KPMCTAJIJIMYeCKOM CeJIeHe_B 3aBHCHMOCTH OT CTeNe€HH KPHCTAaJNIN3allMH Ha Co- 
ep2KaHHA NpHMecelt onpeesAeTCA riaBHbIM OO6pas0M YCOBHAMH paccesHHA (po- 
OHOB. 

B amopdHoM ceJieHe Wem ero aTOMOB pactioioxKeHbl Gecnopssouno. IIpu 
pucraliusalMu xe CemeHa OOpasylOTCA YiopAOvUeHHbIe MUKPOKpHCcTasU- 
ecKkne OGlacTH. OTO BeeT K YMeHbINEHHIO KOHUeHTpalluu JedeKTOB, ABJIA10- 
WXcA WeHTpamMu paccesuuxA. IIpn sToM yBemHuNBaeTCA ANMHa CBOGOAHOTO 
poOera PoHOHOB, yMeHbIlaeTCA YacTOTa HX pacCeAHHA UW CTeMeHb aHrapMOHUY- 
HOCTH KoIeOaHHi, CJICMOBaTeIbHO TeNJONPOBOMHOCTH pacter. 
TensonpoBosxHocTb ompefemAeTcH MoO U3BeCTHOH opMyyie KHHeETHYECKOH 
reopuu 


4 se 
= 3 cul, 


le C —TemmuloemKocTb | cm’, v-—cKopocTb donoHoB Hu /—AWHHa UX CBOOOL- 
Horo lpoOera. 
B wHalivx OMbITaxX JIA TemMOeMKOCTH aMOpdHoro HW KpucTaMYeCKOrO 


8 KaJl KaJl 
ejleHa OblJIM HaliqeHbl 3HaYeHHA Cay = 0,1184 ——— U Cyp = 0,0701 ——_ , 
r-rpaz r-rpay 


KOTOpble IIpH yKa3aHHbIX COJepxKaHHAX TIPHMecH NpakTHYeCKH He 3aBHCAT OT 
cojlep»kaHHA mpHmecuH. TakuM OOpa30M, H3MeHeHHe TEIIVJIOMPpOBOAHOCTH 3a CyeT 
IpumMecu oOOycJIOBJIMBaeTCA H3MeHeHHeM IIpoMsBeyeHusA v/. 

OneHHM pOJIb JJIMHbI CBOOOAHOrO NpoOera CPoOHOHOB / B H3MeHeEHHH TEIVIO- 
mpopoguoctu. Jaa crexma 1/~7— 10A (?). B cenene MOXKHO MIpHHATb ee 
cpeqHee 3Hauenne /=8,5 A. V3 Hauimx w3MepeHHH JIA TeMmJOMpoBo,HO- 
cTH amopdHoro ceseHa uncToToH 99,994% Opbim0 MomyyeHO 3HayeHHe 

= KaJI 
3,126. 10-* —_—___, 
cM:-ceK-rpay 

3uad 4, C M UV, MOsyyaeM, YTO CKOpOCTb (OHOHOB B aMOpHOM ceseHe 
papHa 2,17-10° cm /cexk. 

B kpucrammmueckux Telax, Hamlpwmep, B CeyleHe TeKCarOHaJIbHOH MOJH- 


duKauuu / umeer sHayeHve 20— 100 A (?). CkopocTb 3ByKa MOKHO BBI- 
a 
YACIIMTb M0 dopMyvsie v = ee rye E—Mo,ysib ylpyrocTu, p — IWJIoT- 


HocTb. Jia Kpuctammmyeckoro cesiena E = 0,55: 10° xr /cm?, p= 4,807 r/cm?, 


YTO JI CKOpocTH (poHOHOB jaeT 3,34-10° cm /cek. 
B uHaliMx oOMbiTax JIA TeMMOMpOBOAHOCTH KpHCTasIMYeCKOrO cevleHa 


=2§ Kal 
© 3 0 : ae ee eee 2 
uucToTol 99,994% Onlo momyyeHo 3HayeHHe 6,45- 10 ce enan Tlox 
CTaBMB 3Ha4eHHA ih, C HM VU, MBI BbIUHCIMIM AMHy CBOOOAHOrO Mpobera ouo- 
2 —8 
HOB B KpHCTasJIMYeCKOM CeJIeHe, KOTOpad OKasaJlacb PpaBHOU 1 oy cae NU ine at 
OrHouleHve CKOpocTH (POHOHOB B KPHCTAJIIMYeCKOM CeJIEHe K CKOPOCTH 


099 


= 1,53, a oTHoulleHHe JVIMH cCBOOOJ) 


(POHOHOB B aMOpdHOM ceyleHe faeT 
aM 


Horo mpo6era onoHop —— = 2,02. 
Orcioqa BUAHO, YTO pH KpHcTasIM3alluu CeseHa yBeMYeHHe JIMHbI CBC) 
6olHOro mpobera (POHOHOB OovIblle, YeEM yBeIM4eHHe HX CKOPOCTH. 1 
B aMopduHoM cejleHe Ao ompeeieHHoro MpolleHTa MpHMecH XJopa yBeJIp 
UMBAIOT 9tpPeKTHBHOe CeveHHe pacceAHHA (pPOHOHOB, UTO IPUBOAUT K yBe/HUeHH fE 
TelOBOro conmpoTuBeHuA. [Ip LaibHeliileM yBeJIMYeHUK CofepxmKaHuA XJOpiy 
1l0-BHUMOMY, MpOMCXOAMT peKOMOnHalluA NpHMecelt, OOpasy1oTcA HeHTpaJIbHbIe 
Moylekysibl. [Ipu stom adbdekTHBHOe CeueHHe paccetHve (OHOHOB IIpHMecAMis 
YMeHbilaeTcA, YTO YBeEJIMYHBaAeT TeMJIONPOBOAHOCTH. i 
rN 


K 


B Hallux OMbITaX OTHOILeHHe 1d OecPpHMeCHbIX OOPa3lloB ObIIO paBH} 


aM 
2, a BCYy4ae OOpasiloB C XJIOPOM OHO, He8aBHCHMo OT CoflepxkaHHA TpuMecel 
oKasalocb pasHbiv 3. Jia oOpa3ioB C pasHbIM CoJlepxxanHveM MpHMecH HoJ} 
9TO OTHOMIeCHHe Tak?Ke OKA38aI0Cb NOCTOAHHBIM MH PaBHbIM 2,5 
OtTu (akTbl OObACHAIOTCA cCyeLyIOULHM OOpasoM: ) 
IIpu kpuctatiu3auuu aMopdublit ceeH MepexoAuT B TOJIMK PUCTAJIMYeCKH D 
arperaT. [IpumMecu BbITeCHAIOTCH H KOHICHTPHPYIOTCH B MeKKPHCTAJMUeCKKD 
MpocoHKu, TO Obl0 HoTBep2%KeHO MeTOAOM MeueHBIX aToMoB. IlosTOMye 
TeEMJIONPOBOLHOCTh KPHCTaJIM4eCKOrO CeleHa KaK Obl aLAUTHBHO CKJ1aIbIBaeTC 
W3 TeMJIONPOBOAHOCTH aMopdHOH HM KpHcTaJJIM4YeCKOH (a3 cejleHa, T. e€. My 
TEIJIONPOBOLHOCTH AMOP@HbIX MEXKKPHCTAJJIMYeCKUX MpPOCMOeK UM TeMMJIONPOBOJA 
HOCTH MUKPOKpHCTaJINKOB. IIpu 9TOM NpuMecu XOpa PlaBHbIM OOpPa3soM BUNA 
Ha TeIMJIOMPOBOAHOCTh MeKKPHCTaJJIMYeCKUX MpocwioeK, Kak B Culyyae aMopd 
HOrO cevleHa. - 


VuctutyT (u3sukH WH MaTemMaTHKH Iloctynuao 
Axkajzemun nayk Asep6CCP 13 IV 1957 
“ IMTHPOBAHHASA JIMTEPATYPA 


1A. B. Hoooe, A. 9. Hobe, KT, 22,8. 12 (1952), 2A. © Hobo 
TlonympoBoqHHKH B CoBpeMeHHoH tu3suKe, M3_4. AH CCCP, 1954. 3A. © Hodbde, 1 
98, Ne 5 (1954). * A. ®. Hoodwde, Usa. AH CCCP, 20, Ne 1° 956). BU B. 2 
Ry unaes, W3s. AH AsepoCCP, Ne 3 (1956) 
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Joxaagn Akangemun nayx CCCP 
1957. Tom 116, Ne 4 


PHEPRETHKA 
0. MN. HEMYEHKO 


K BONPOCY O BBEJEHHM CBSA3EH MO BO3MYLJAIOLLUM 
BO3QEMCTBHAM B CHCTEMAX ABTOMATHYECKOrO 
- PE Y JIMPOBAHUS 


(I]pedcmaeneno axademuxom B. C. Kyacbaxunoim 8 II 1957) 


CucTeMbl aBTOMaTH¥eCKOrO peryJIMPOBaHHA, Y KOTOPbIX BBOAMTCA Jonou- 
€lbHoe yIipaBJIeHHe MYTeM BKJIIOUeCHHA CBA3eH MO OCHOBHbIM BO3MYLLarloullMM 
JieHCTBHAM, TaK Ha3bIBaeMble CHCTe€MbI KOMOMHUPOBAHHOrO peryJIMpoBaHHA, 
OAT BCe Oo/Ibilee paciipocTpaHeHue OslarosapA TOMY, 4TO OHH OOsayaloT 
jee BbICOKHMH Ka4eCTBCHHbIMH MOKa3aTeJIMMH, UCM CHCTEMBI, MOCTPOeHHBIe 
NIpHHUMNMe OTKJIOHEHHA. 
B. C. Kyme6akuHbIM BiepBble 6blIo yKa3aHo (') Ha BO3MOXKHOCTb OCyIlecT- 
‘HHA CHCTe€M, HHBapHaHTHBIX MO OTHOMCHHIO K BO3MYULCHHW, B CJlyuae, eCJIH 
'3TOMY BO3MYLLeHHIO HMEIOTCA CBA3H, H paspaOoTaHbl OOUIMe YCJIOBHA HW NpHH- 
Mb peWleHHA 3aay TOPHH KOMOMHHPOBaHHbIX CHCTe€M aBTOMATHYECKO"O pe- 
mmMpopanua (7,*). Tlocmexyroutme padotp A. I. Mpaxuenxo, JI. B. Lyykepuuxa, 
_ JI. Wunocopa u Ap., MpakTH4YeCKH OCYIIeCTBHBIIMX OOUIMe yCJIOBHA, JaHHble 

C. Kyne6akunpm, H. H. Jly3uupm u II. HW. Ky3netospim, noka3anu, To 
A3H lO BOSMYILCHHAM H HX MPOW3BOAHbIM MOryT ObITb HCMOJIb3OBaHbI WIA 
3KOrO YMeHbINeHHA YCTAaHOBMBIUIeHcA HM NepexoHOoH owmdox. IIpu pacuete 
paMeTpoB TaKHX CBA3eH Mose3HO HMeTb MeTOA, KOTOPHIM MOSBOJIM Obl 6e3 
JIbINMX 3ATPaT BPe€MeHH OMeEHHTS 2PPeKTHBHOCTh STUX CBABeH. OMNH U3 TAKUX 
TOMOB pacCMaTpuBaeTCA B HaCcTOALeH padorte. 

Ecaiu K CMCTeMe aBTOMaTHYeCKOrO peryJIMPOBaHHA MIpHJIO*KeHbI KaK ypaB- 
ollee, TAK HM BOSMYIalolllee BO3eHCTBUA, TO TupPepenHUuaNbHoe ypaBHeHHe, 
IMCbIBalOlllee MOBeeHHe BbIXOJHOM KOOPAHHATbI CHCTeMbI, MO%KeT OBITb 3a- 
icaHO B OOULeM Be: 


X (D) x = F (D) f(t) + G (D)igl(), (1) 


le x — BbIXofHad Koopyunata; f(t) — ynpaBasatiollee Bo3felictBue — g(t): 
sMyaiollee Bo3elicTBue; X(D), F(D), G (D) — nekoTopble onepaTopuble 
{OTOWICHBI, 3ABUCAIMe OT MapaMeTpoB cucTeMbI. Sylecb HM B JlaJlbHeHLeM 
= d/dt. 

OueBuHO, YTO onepaTOpHbI MHoroueH G(L) OyeT XapakTepH30BaTb BMA- 
ie BOSMYyIlatollero BOSLelicTBuA g(t) Ha Mpolecc peryupoBanusa. Ecau 3aKou 
MeHeHUA (byHKiuu g(t) HaM MsBecTeH, TO, Kak Moka3a B. C. KyneOaxuu (°), 
Ia Toro, uToOn, G(D)g(t) =0, T. e. cucTreMa Oblma MHBapWaHTHa Mo OTHOLIe- 
10 K BO3MYIaloleMy BoselicTBuIo g(t), HeoOxosumo, TOO onepatop G(D) 
JlepxKan MHoxKuTenem K(D) — u306paxenne cbyukituu g(t), T. e. 


G(D) g(t) = A(D) Ke(P) sO=9, (2) 


K Kak Kg (D)g(t)=0. ‘ 
TakuM oOpa30M, Ip H3BeCTHOM 3aKOHe H3MCHCHHA BOSMYWalolero Bos eu- 
BUA IPHHIMMMaIbHO BO3MO%KHO NosoOpaTb Takyl0 CTpyKkTypy MW NapaMerTpbl 
CTeMbI, IIpH KOTOPbIX OyeT BbINOHATHCA ycsoBue (2). 
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Ecau MbI He B COCTOAHHM 3apaHee OMpeeuTb HH MpeAyralaTb SakCipy 
H3MeHEHUA BOSMYILaIOWUX BOSMelicTBH, a HMeeM JIMLb CaMble COME NpeACT 
JICHHA 0 XapakTepe BOSMYMAIOULUX BOS LelicTBM H yCOBHAX PaOOTb! CHCTEMB! jy 
TOMATHYeCKOFO peryJHPOBaHHA, TO MOXKHO MPHMeHUTb NPHHUAN MHBapHalh 
HOCTH WIM WpakTHyecKoe pellieHHe 3aau O CHHKEHHH BIMAHKA BO3MYHMLAalOul’ ye 
BoselicTBUA Ha Mpollecc perysMPOBaHHA OCYLeCTBUTb CNeyIOMWMM cOpascy 

JlonycruM, uro ynpapnsiouee Bosfelictsue f(t) OCTaeTCA HeH3MCHHE® 
Tora MopeleHve BbIXOLHOH KoopAuHaThI x OyJeT 3aBUCeTb OT BOSAECTBUA gh 


Tres 
X (D) xg =G(D)g() +, ») 
rre..G =a (2) f ()=seonst, 
clipe Tlocrpoum xKpypBpie MuxarJicia 
110 OnepaTopam judpepeHuMpoBaHy|a 
yleBpoli H MpaBoH yvacTeli ypaBHeHis 
(3) X (jo) u G(jw) (cm. puc. 1) 
OHOH CHCTeMe KOOpAMHAaT; TOF 
KaK j\0Ka3aHO HaMH paHee ({: 
HemocpeCTBeHHO H3 YyepTexKa MOM 
ObITb HaweHbl XapakTepHCTHKU 7 | 
BOSMYILalollleMy BO3eHCTBHIO g (i) 
aMmuTy Had Ag(w;), Pas0BaA Oe(od: 
pelllecTBeHHad uacToTHad Peg («;) 
MHHMasd wacToTHad Qe (w;): 


R, (0; 
A, (;) ae 7 (@;) , 
2, (0) =B, (@,) — (a), 
e (@;) (@;) 
sid (or Nees a rma eT ACT) sctiewr prea ohm EES 


anech p(w) = Re (@;) cos ¢ (w;); 9 (i) = Re (@;) sing (@)). 
OuespuyHO, YTO eCIM JIA UeabHOrTO BOCMPOM3BeAeHHA YympaBAIOUe 
BosfelictBua f(t) HeoOxoquMo, 4TOObI 


R;(o;) 
A; (wi) = Foo = const, 2, (o,) =8, (o) —4(@) =0, 0<a,<oo, 


TO JIA TOTO, YTOOb! CHCTeMa He pearHpoBasla Ha BOSMylalollee BO3elCTB 
g(t), HeoOxoyzumo 


R 
Ag (#;) = — = 9, O<2 apo: 


Pasopan XapakTepHcTHKa ©, (@,) HMeeT 3Ha¥eHHe TONbKO B HeKOTOpB! 
cneuMpuyeckHx CJIy4uaAX. 

Ycnosue (6) MoxeT OBITb BBINOJHEHO TOJbKO B TOM cCsy¥ae, ecu 
Re (a) +0, O<@; oo, T. e€. KpuBad G (jw) NOMKHA KCBepTBIBaTbCH» K Hé 
yay KOOpAMHAaT. 

EcJiM MbI BBeJe€M B CHCTeMy CBA3b NO BO3MYalOlleMy BO3elicTBHIO g(t 


onucblBaemylo AudpepeHUHaIbHbIM ypaBHeHHeM Bua | 


Z_(D)2 = He(D)g (t), ( 


M BbIXOHaA BeMUMHa ¢ TOqaeTCA Ha BXOM CHCTeMBI, TO WudpdepeHMabHO 
ypaBHenue (1) mpuBeyetca K BUY 


X (D) Zg(D) x = F (D) Ze (D) f (t) + G (D) Ze (D) g(t) —Hg(D) g(t). 
602 


CyleyeT OTMETHTb OHO BaxKHOe OOCTOATEMbCTBO: TaKOe BBeeCHHE CBA3H NO 
O3MYIIeNHIO He BHOCHT B NpOlecc BOCIPOM3BeseHHA YypaBsIAIOWero BO3szeH- 
pun f (tf) HHKaKHX H3MeHeHHH M HE HapylliaeT yCTOMYMBOCTH CHCTeMbI, Tak 
jak OllepaTOpHble MHOFOWICHbI, CTOAMMe B JeBOH H MpaBoH uacTAX ypaBHe- 
ua (1), yMHOxKaloTCA Ha OHH M TOT 2%Ke ONepaTOpHbIli MHOroweH Z,(D). 

OG6o3HauHB 
X(L)Zg(D) = Xx(D), F (D)Z_(D) = Fx(D), G(D)Zg(D) = GD), (9) 
januuieM ypaBHeHue (8) B Bue 
K,(D) x = Fi(D) f(t) + [Gr(D) — Me(D)] g(t) =F (D) f(t) + Yx(D) g (#). (19) 
Tlocrpous Kpuppie Muxalinosa X;,(jo) u Y,(jo) B OMHOH CHCTeMe KOOpAMHAaT 
R gr (®;) 
z Tp, (®) 
akoro 9cekra MbI JOCTHIIM BBere- 
HEM CBA3H, ONMCbIBAeMOH ypaBHeHH- 
M (7). Vinorga uacrorubie xapakre- 
MHCTHKM flake HeT HeOOXo_MMOCTH 
TPpOHTb, Tak KaK B3aHMHOe pacno- 
koxwKeHHe KpuBbIx Muxaiinopa 0 BBe- 
A€HUA CBA3H NO BOSMYILalollleMy BO3- 
geHCTBHIO H Nocie BBe_eHusA 9TOH 
PBASH NOCTAaTOUHO HariALHO cBHJe- 
HEJIbCTBY€T O TOM, JOOHMHCb JH Mbl 
HauvTesbHOrO addekTa uM HeT. 
| Heo6xoxquMO OcTaHOBHTECA elle Ha 
)MHOM Ba?KHOM Boripoce. Dace 

Jia Toro uTo6bl AecdopMupoBaTb 
pusyto Muxatinosa Y,;, (jo) Bo BCeM 
wanazoHe yacTtot 0<w;< 00, mpH 29TOM Rex (w;)—>0, O<aj<00, He06- 
(OMMMO, YTOOHI MOpAAOK onepaTropHoro MHorowleHa H,(D) Obi Takum xe, 
kak MU G,(L), a 3TO MpakTMYecKH TpyAHO OCYILeCTBUMO. 

Una Toro uTo6bl He YyCJIOXKHATb CTPYKTYPbI CBA3H NO BO3Myllalollemy 
o3jlelicTBHIO, TpakTHYecKH ocTaTOUHO ePopMupoBaTb KpuByio Y; (ja) 
OOaCTH CYIeCTBCHHbIX YaCTOT, ONPeAeNMB €e, HaNPHMep, TEM IKE CTOCO- 
OM, Kak 9TO yesaer B. B. ComoqOBHHKOB Mp OWCHKe AHHAMHMYECKUX CBOHCTB 
HCTeEM ABTOMATHYeCKOrO peryJIMpOBaHHA C MOMOMIbIO BeIeCTBEHHbIX WaCTOT- 
bIX XapakTepucTHK. BemlectBenHyio wacTOTHyIO XapakTepucTuKy Pp («;) 
@fKO MOCTpoHTb nO KpHBbIM Xj, (jo) HW Yx (jo) oNMcaHHbIM HaMH CrOCcO- 
om (*). : 

Takum O6pa3om, Ip BHIOope CTpyKTypbl HM MapaMeTpoB CBASeM NO BOSMy- 
QIOULMM BO3/eHCTBHAM CJleyyeT CTpeMHTbCA K TOMY, ¥TOObI AecPopMHpOBaH- 
ine Kpuppe Muxafinopa Y, (jo) mpoxogqusid KaK MO?KHO OsMKe K HauaJly 
OOpmuHaT B OG/ACTH CYLeCTBeHHDIX yacTOT. CylenaTb cucTeMy aBTOMaTH- 
eCKOrO perysMpOBaHuA HeYyBCTBUTebHOM K BOSMYLLalONeMy BO3/eHCTBHIO 
O6smacTH Bcex uacTOT 0< w;< oO C MOMOLIbIO CpaBHHTeJIbHO NMPOCTbIX CBA- 
efi, UMCIOWIMX JIMHEliHbIe XapakTepHCTUKH, TpakTHYecKH HeBO3sMOxKHO. Ogna- 
0 B 3TOM uacTO HM HeT HeOOXOAMMOCTH, TaK KaK BbICWIMe TapMOHMYeCKHe 
WTHasla BOSMYyLalollero BosyelicTBHA OOBIYHO MasbI m0 amnsuTyqe. B tex 
myyaax, Kora BCe Ke HEOOXOAMMO paCIIMpHTb OOMACTh YaCTOT, Pe NPOMCXO- 
UT Tpe6yemaa JecbopMauua KpHBOM Y, (jo), He BHOCA M3JIMIUHeErO yCNOxwKHe- 
WM B CTPyKTYpy CBA3H MO BO3MYalOWleMy BO3SJeHCTBHIO, CJleyeT NpHMe- 
ATb HeJHHeEHHbIe 9JIEMeHTHI. ' 

B Tom culyyae, Korfa Ha CHCTeMy aBTOMaTHYeCKOrO perysMpoBaHHA NeH- 
TBYeT He OHO, a HECKONbKO BOSMYUAaIOWMx BospelicTBUH, T.e. Muddepextin- 
JIbHOe ypaBHeHHe, ONMCbIBalOllee MOBeeHHe CHCTEMbI, UMeeT BU 


L(D) x = F (D)f'(t) + G, (D) g, (t) + Gs (D) go (t) +--+ Gn(D) galt), (14) 
KoxkHO, NocTpouB KpuBble Muxaiinosa X (jo), Gi(jw), Ge(jo),..., Gr(jo) B OMHOK 
6* 603 


cM. pyc. 2), Haliga Arg = H CpaBHUB C Ag (w;), JerkKO yOeMuTbCA, 


4 
4 


CHCTeMe KOOPAMHAT, OMWeCHHTb BJIMAHHE Ha Mpollecc peryJIMpOBaHHA KarKJO} 
BO3MYllalollero BO3eHCTBUA HU BbIOpaTb HaHOoOJlee CYULeCTBeHHbIe H3 HUX Jj 
TOrO, UTOObI BBECTH CBA3H, YMeHbIlalollue UX 9*PeKTHBHOCTS. 

Morya BBeeHve CBA3H MO BO3MYIILe€HHIO CTAHOBHTCA TpakTHYecKH TpyA 
OCYIe€CTBHMbIM H3-3a OTCYTCTBHA COOTBETCTBYIOWeH allMapaTypbl, B 3TOM CJ 
yae POJIb CBASH MO BOSMYILLCHHIO YaCTO MOXKET BLINOJIHUTb CBASb M10 BOSeHCTBH } 
HanOoslee OH3KO CBASAHHOMY C OCHOBHBIM BO3MYLCHHeM (HalIpHMep, MO TO! 
Well AKOPA BICEKTPOABHTaTeA MPH H3Me€HEHHH MOMeHTA COMPOTHBJeHHA Ha ef 
BaJly). IIpeqnoxeHHbIM Me€TOJLOM MO2KHO OIe€HHTb, HaCKOJIbKO Taka CBA 
OTBeYaeT MOCTaBAeCHHOH 3aflaue MO YMeHbIWeHHI0 9ipPeKTHBHOCTH Bos 1eHCis 


BOSMYLIeHHA Ha Mpollecc peryJIMpoOBaHHa. 
fioermmang 
‘5 Il 1957 


HWMTHPOBAHHASA JIMTEPATYPA | 
1B. C. Kyse6axkunu, JIAH, 60, Ne 2 (1948). #2 B. C. Ky ne6akun, DAS 


77, Ne 2 (1951). 3B. C. Kynae6akun, Tp. BBHA um. Kyxoscxoro, B. 502 (195; 
40. T. Memueuxo, JAH, 100, M 4 (1955). 
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Aornage Akagzemun nayrx CCCP 
1957, Tom 116, Ns 4 


KPHCT AJOL PA®H A 


E. B. KOJIOHLLOBA u MH. B. TEJIETHHA 


O MEXAHH3ME OBPA3OBAHHSA MOJIOC CBPOCA 
(ITpedcmaeaeno akademuxom I. B. Kypdtomoeeim 24 I 1957) 


3a TocsleqHee WecATHeTHe ONyOMKOBAaHO OOVIbIIOe YMCIO paboT To u3yye- 
uiO OOjlacTeH TwlacTiuecku eopMupoBaHHbIX KPHCTAaJJIOB, OPHeHTHpOBKa 
OTOPbIX 3aMETHO OTJIMYAeTCH OT OPHeCHTHPOBKH UCxomHOrO KpuCcTana. Oru 
OacTH, HaOmOZawuMecdA MpH UM3BeCTHBIX yCOBMAX fesopMaluu, pasnuy- 
Ble HCCJIeAOBaTeIM Ha3bIBalOT NO0-pasHOMy — TlosocaMu cOpoca, KHHK-Tou0- 
aMH, MoocaMH edopMalMu, NoocaMH akKoMOyauMH HT. ZA. (24). Yuu- 
€pCaJIbHOCTb 9TOFO ABJICHHA, T. €. OOpasoBaHHe Nosmoc cOpoca Mp pas HUHbIXx 
wax AeopMauHu B KpHcTaslaX MeTaJIJIOB W HOHHBIX COoeqMHEHUH, KpucTauJ- 
NM3YIOWWMXCA B pa3JIMYHbIX CHHTOHHA#X, B WMPOKOM HHTepBale TeMnepatyp 
eOpMallHu TOBOPHT O TOM, YTO COpocoobpa30BaHHe ABMIAeTCA CyHLaMeHTab- 
bIM CBOHCTBOM Tipollecca fesopMauHH KpHctannoB. MueHua OTHOCHTeJIbHO 
MeXaHH3Ma OOpa30BaHHA 9THX OOsacTell pacxogaTcA. BowbwMHCTBO aBTOpoB 
CUHTaeT, YTO B OCHOBe ABJICHHA JICKUT YCNOXRKHCHHOE CKOJIbKEHHE H UTO JBOH- 
HKOBaHHe HHKaKOrO yuacTHA B OOPpas0BaHHH Nooc cOpoca He NMpHHuMaeT. 
OjHako MpoBeyeHHoe HaMH PeHTTeHOBCKOe HccIeqoBaHve ooc cO6poca 
Je*OpMupoBaHHbIX CKATHeEM MOHOKpHcTamax CsJ u TlJ — TIBr noKxasano 
5), uTO B y¥acTKax KPHCTasa, PpaciOJIO%KeHHbIX Y TpaHHUbl NOMOCh! BOH3H 
peskO HCKPHBJIeHHOH BHelUHeli NOBeEPXHOCTH KPHCcTasa, HaOsOAaIwTcA ABOH- 
{HMKOBbIe mpocsolku. T]nockocTb JBOMHMKOBaHHA B KpuctTasmax CsJ (113) 
1B KpHcTtanmax TIJ —TIBr (11n) *. 
B uactosieli pa6oTe Jif NpoBepKH HaJIMYHA TBOHHHKOB BHYTPH Tos0c 
cOpoca HaMH ObIIO MpoBeqeHO UCCyIeoBaHHe CTpOeHHA ePopMMpOBaHHbIx 
cKaTHeM MOHOKpHctamioB CsBr. Bpycku 6pomuctoro wesua (4-4-25 m3) 
OKHMAJIHCb BJOb HallpaBsleHuaA, OTKJOHeHHOrO oT HanpaBeHua [100] Ha 
15—20°. Crpyxtypa o6pa30BaBliuxca pH SsTOM MoNoc cOpoca Usy4asach 
B I10JIAPH3OBaHHOM CBeTe H C MOMOILbIO PeHTTeHOCbEMKH 10 MeToy Jlays ny4- 
KoM ceyeHua 1—0,5 mm. Satem Opycok pacnusauBaJIcA BAONb nulockocTu (110), 
PacnioOKeHHOM NepNeHAMKyJAPHO evcTByolleH NOCKOCTH CKOuIbxKeHUA (110) 
M napaswieIbHO HalpaBseHuio ckombxeHHA [001]. UWnudopanuem TosiuHa 
WwilacTHHOK JoBoyuacb 70 0,3—0,2 mm. ToHkKuve vwacTHHKM BHOBb HCCJIeqOBa- 
JIMCb C NOMOMbIO peHtTreHocbemkH 0 Jlays myuKaMM pa3sMyHOrO ceyeHuA (OT 
1 mm go 40p). Jima Bo3MOxKHOCTH CONOCTaBJICHHA pacipeleeHvaA HanpsxKe- 
BHA, MOJyYeHHOrO M10 ONTHYeCKHM JaHHbIM, C JaHHbIMH PeHTTCHOCbeEMKH MBI 
HCHOJIb30BaIH CKOHCTpyHpoBaHHoe HaMHM pHcnocoOsleHHe, NosBouAroulee 
Q@uKCHpOBaTb My4OK PeHTTeHOBCKHX WyyeH Ha BbIOpaHHOM yuyacTKe KpHcTaAa 
¢ TouHocTbio jo 10 py. 

Vsyuenne crpoenua mosmoc c6poca B Kpuctanmax CsBr B NouApH30BaHHOM 
cBeTe l0Ka3avl0, YTO, TaK Ke KaK M B Kpuctamax CsJ u TIJ—TIBr, B yuacrKax 
KPHCTaJa, PaCIOJOXKeHHIX BOJIM3H YeETKOTO NOBePXHOCTHOTO H3JIOMa, JIMHMH 
CKOJIb2KeHUA TpeTepleBaloT peskHH W3JIOM BOJIb HeKOTOPOH JIMHHH, HauH- 
Halolelica y BHeWHeH NoBepxHOcTH KpucTaia (nuHuM OK u O’K’xa puc. |). 
Balpa3uTebHOCTh MOsOCbI COpoca 3aBuCHT OT yrvia ussioma. Uem Ooubue yroa, 


= HeonpeyeseHHOcTb MOCNIe€THETO HHJCKCA CIEMYeT U3 TOYO, YTO YFOJ] NOBOPOTa OTACJIbHbIX 
yuaCcTKOB KPHCTaJJla HE ABMIACTCA MOCTOAHHBIM BHYTPH IIOJIOCbI c6poca. 


605 


Ha KOTOpbIit OTKMOHAIOTCA JIMHMM CKOMbxKCHUA OT MePpBOHAYaJIbHOrO Halpaty 
JleHHA, TEM ApYe OOPHCoBbIBaeTCA Mosoca cOpoca. ‘| 

Ha peutreHorpaMMax, NOJIyYeHHbIX C y4aCTKOB, MpHJieraloulMx K JIMMY 
W3IOMa, HaGwloqaeTca [Ba THMa MHTepPepeHUMOHHbIX M@KCHMYMOB: PaCTAH) 
Tle H ueTKHe. [TomoxeHve paciIbIBYaTLIX HHTepPepeHIMi COOTBETCTBYeT OPHEr 
THpOBKe HCXOMHOrO KPHCTaia, a YeTKUX — OPHeHTHpoBKe yuacTKa KPHCTaJy 
Jia, 3€PKaIbHO CHMMeTPHUHOFO MO OTHOLMIeHHIO K MaTOUHOMY KPHCTAay, T. (iF 
WMeeT MeCTO J[BOMHHKOBAaHHE. i 

Pasmepbl JBOMHUKOBbIX IIPOCJIOCK MCHAIOTCA B 3ABHCHMOCTH OT HCCJIeEAYeMOr 
OObeKTA MH OT BEIHYHHbI IPHIOKeHHbIX ycuHit. B Kpucrammax CsBr, HamipHMef |? 
MOUTH BCA NOoca cOpoca WupHHO B 3 MM MpelCcTaB/sAsIa COOOM «{BOMHUK» If! 


nf 
Puce. 14 Puce. 2 


Puc. 1. CxemaTuyeckoe H300paxKeHHe CTPpOeHHA MOMOCbI COpoca B KpucTase Opomuctoro WesH!E 
Puc. 2. Pas6poc HOopmaseli K MocKOcTAM compsa%KeHHH MO AaHHbIM PeHTreHOCbeMKH 
KpuctasioB CsBr 


OTHOUICHHIO K HCXOMHOMY KpHCTaJy, TOrgqa KaK B KpucTane CsJ TomMMHe 
JIBOMHUKOBOM MpocmowKH He npepbiuiuata 0,5 MM. 

Kak lpaBuio, B HCCJleqOBaHHbIX KpHcTailax OpomMucTorO We3HA JBOKHU 
KOBad OOACTb MpescTaBAa COOOH Wesy!o CHCTeMy CHMMeTPH4HO MOBeEpHYTHI>| 
OTJ@IbHbIX y4acTKOB KpHcTamma. IlnockocTaMH CHMMeTpHH ABJIAIMCb Kp 
cTamorpapuyeckue muockocTH Tuna {113}, {114}, {115} u {150}. Bsaumuoe 
pacnosioxKeHve oOacTH, re HaOwOWaloTCA MBOHHHKOBbIe MpOCTOHKU, HW HC: 
XOJHOrO KPHcTaia WOKa3aHO Ha puc. 1; y4acTKH TosmocbI cOpoca, OpHeHTH: 
POBKa KOTOPbIX ABJIAeCTCA CHMMCTPHYHOM MO OTHOWCHHIO K UCXOAHOH, BbIJese: 
HbI WTPHXOBKOH. HanOovibliad 10 pasMepaM ABOMHUKOBad O6aCTb WpHwierael 
K JMHHH OK, BAOJIb KOTOPOH JIMHHH CKOJIbxKCHHA MpeTepleBaloT pesku u3I0M. B 
OCTAJIbHBIX YaCTAX Moochl cOpoca (yaactku LKM L’K’M’ ua puc. 1) B 
MOJIHOM COOTBeTCTBHH C OMTHYeCKOM KapTHHOM HaOJuOaeTCA NaBHbIl S-o6pa3- 
HbIM H3rHO KpHCTaJIMYeCKOM pellieTKH BOKpyr HampaBseHua [110] c MakcuMasIb- 
HbIM yIJIOM MOBOpoTa OT HCXOAHOrO COcTOAHHA B 45° 

Ha puc. 3 UpHBegeHbl peHTreHoOrpaMMbl, NOYyYeHHble B 3allITpHXOBaHHOK 
oOmacTH Nomocbl cOpoca — B yuacrKax LKM u L’K’M’ u B yyacrKax, mpuse- 
raioujux K WHHMH OK. C HanpaBJleHHeM My4Ka peHTreHOBCKHX Jy4eli COBMe- 
weHO HanpaBseHue [110], aBmsatomjeeca OcbIO OCHOBHOrO noBopoTa. B coorset- 
CTBHH C 9THM Jay9BCKHe MATHA OT HCXOMHOrO KpHCTaa pacTAHyTbl 10 AyraM 
KOHICHTpH4eCKUX OKpyxXHocTeH. Uerkocrb MHTepdpepeHUHOHHBIX MAKCHMYMOB 
Ha Jlay3rpaMMax OT CABOMHAKOBaHHIX YYaCTKOB KpucTadima (pc. 2a) yKa3bl- 
BaeT Ha TO, 4TO KPHCTaMM4eCcKad pellieTKa B 9THX OOMacTAX cCBOOOAHAa OT Ha- 
lp s2KeHuH. 

Ananoruuoe crpoenue HaGl0fal0cb UM B Modloce c6poca, O6pa30BaBulelica 
y Topiia Opycka, NowBeprHyToro cxKarTHiO. PeuTreHocbeMKa MacTHHOK, Nosy: 
YeHHDIX MpONOIbHOH pacnHIOBKOH Opycka Cc APKO BbIpaxkeHHo nomocon 
cOpoca Ha ero KoHIe, MOKa3ala, YTO HapAdy c o6pa30BaHuem JBOMHUMKOBBbIX 
UpocoeK, COXPaHAIOMIUX CBOIO OPHeHTHpOBKy M0 BCel TOMWMHe OpycKa, Ha 
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Puc. 3. PentrenorpamMbl, nomyyeHHble c netbopMHpoBaHHOrO CKAaTHeEM MOHOKPHCTaVIa 

CsBr BHyTpH noulocbl cOpoca: @ — BHYTPH 3aITpHXOBaHHOM OOwlacTH OKOO MHHH OK, 

6—a auHun OK, @—suytpx yuacrka LKM (Pentrenorpamma yyactka L’K’M’ 
aHasorHuna 2 @) 


TAH, tr. 116, Ne 44 Konontlopa, Temernua 


aeTcA OOpasoBaHHe TaKUX MpocdoeK, KOTOpble BpacrTaior B Apyryio JBoli- 
oBy!O Mpocloliky, COMpaAxeHHy!I0 C MCXOAHBIM KPUHCTaIOM 10 ppyroli 
pekocTu, Tuna {1ln}, rae n nexuT B npesenax or 3 yo 5. Beero B OpycKe 
paeBow olocoL cOpoca oOHapyxeHo 9 OpHeHTHpOBOK Cc MOCKOCTAMH 
paenun (131), (371), (114), (511), (715), (511), (115), (115) uw (015). 
OrHocuTebHO OoraTbt HaOop mWockocTeli pBotHuKOBaHuA Tuna {11 n}, 
MOXKHO, He CYIUeCTByeT B JeHCTBHTeIbHOCTH, a OObACHAeTCA HETOUHOCTbIO 
MpeeeHHu MOOAKeHUA MwOcKocTH compsxKenua (puc. 3). MUcnomp3sopanue 
<oro Ny4%kKa PeHTTeHOBCKHX JYYeH NO3BOJIMIO JOCTaTOUHO yOeMNTeIbHO N0Ka- 
b, UTO H3MCHCHHe OPHeHTHpOBKH MCxXOAHOrO KpucTasmua, C~uKCUpyeMoe OT 
HMI, MOJIOCbI K WeHTpy, MOXKeT BbI3BaTb NOABJIeEHHe JBOMHAKOBaHHA 10 
JIMUHBIM KPHCTaJorpapuyeckH 3KBUBAJICHTHbIM MwocKocTamM. OgHako oOJHO- 
4HO l0Ka3aTb, 4TO JBOMHAKOBAHHe: MPOHCXOJMT TObKO MO pa3/1MUHbIM 
OCKOCTAM OAHOFO HM TOFO 2Ke CeMelicTBa, HaM He yJlaJlocb B OCHOBHOM NOToMy, 
J\MHaMukKa OOpasoBaHHA MOMOCcbI COpoca He ACHa. 
Bropoe BO3MOxKHOe OODACHEHHE HAMMYNA PasIMUHbIX KpUcTamorpadbuyeckux 
OCKOCTeH CONpAKeHuA — 9TO IIPHMepHO OAMHAKOBaHA JIETKOCTb NMepecTpouku 
WeTKH Mp JBOHHHKOBaHHH MO wocKkoctam Tuna (11 n), BemefcTBHe He- 
auMTeIbHOrO pa3JIHuHA SHEPprHH AKTHBaWWH epecTpoHKH, Kak, MO-BUU- 
My, 9TO H MMeeT mecTto y Ti ua =U (°). 
| [Ina upopepku paBHOWeHHOcTH STUX TwocKocTeli HaMM GObIJIM paCccUNTaHEl 
‘CPaBHeHLI BeJIMUMHbI CpeqHeKBapaTHUHbIX CMeIICHHH AaTOMOB 5? IIpu mepe- 
ye OT HCXOAHOTO UX NOMORKeHHA B MOMOKeHHe B ABOMHUKOBOM yuacTKe KpH- 
alla [Jia MwockocTreH WBoHHuKOBaHHA {lln}, (n = 1-5), {1 20} (n=2- 5), 
25} 4 {127}.Bs160p muocKocTefi,B OCHOBHOM,OCHOBDIBaJICA Ha 9KCIe€PHMeHTAaJIb- 
LIX aHHbIx (puc. 2). [Ipeqnomaranocb, uTO MepectTpokKa pellieTKH MPH ABOMHH- 
OBaHUH MpOMCXOMUT He ITyTeM OJHOBpPeMeHHOPO CMELICHHA ATOMOB NapaJJe/bHO 
MOCKOCTH JBOMHMKOBaHHA (Kak B KsjaccH¥ecKOM cJlyyae KaJIbIluTa), a NyTeM 
reJIbHbIX 3AKOHOMePHO COrIaCOBaHHbIX IlepeCKOKOB aTOMOB B HOBBIe IIOJIO- 
i paBHOBecHaA, Kak 9TO HMeeT MeCTO TIpH *a30BbIxX TpeBpalleHuAX THA 
apTeHcuTHBIX. IIpu Bbi6ope HalpaBJeHHA CMeINeHHA  YUHTHIBaOCb,  4TO 
fepreruyecKH HanOowlee BbIFOAHbI Te MepeCKOKH, KOTOPbIM COOTBeTCTBYIOT 
AMMeCHbINMe CMeULeCHHA UaCTHIL. 

CorjacHO T1poBeeHHbIM pacueTaM SHepreTHyecKH HaHOowee BbIrO,HAa Mepe- 
rpolika pelleTKH MpH ABOMHUKOBaHHuH MO MocKocTam Tuna {120} nu {130} 


*=—= 0,16), manee B NopayKe BoO3spacTaHua s? {150} (5 =O 5h Ae {140} 
eer 10); 1 112) (st — 022), {P15} (st=='0, 28), {1 14)" (s7 =029) io 
Meo), A127} (s*—= 0,59), wn {125}. (s7 ='0,40)*.  Crenyer, “KOHedHO, 
TOBOPHTb, YTO pacueT MPOBOAMJICA B MpeAMOMOKeEHHM MpaBHJIbHOCTH pellleTKH, 
orja KaK B J[eHCTBHTeJIbHOCTH H3-3a HaJIMYMA MeCTHBIX eseKTOB 9TOT pA 
O%KeT CyULeCTBeEHHO H3MeHHTHCA. 

Ha ocHoBaHHu COMOCTaBJICHHA PpaC4eTHbIX HW SKCICPHMCHTAJIbHbIX JaHHbIX 
OX%KHO JLyMaTb, YTO ABOMHUKOBaHMe B KpucTammax Tuna CsCl, HaOmtozaemoe 
HYTPH MONOCbI COpoca, MOXKeT MPOXOAMTb MO HeCKOJIbKAM Pa3JIMYHbIM KpH- 
lanorpaduyeckuM mmockoctam Tuna {1 20} u {ll n}. CymecrBeHHyl0 poub 
BbIOOpe MAOCKOCTH JBOMHUKOBaHHA UrpaeT, MO-BUAMMOMy, Cmoco6 Harpy- 
HUA KPUcTaa H KpHcTamorpaduyeckand OPHeHTHpoBKa OOpasila. 

Hecmotpa Ha HekOTOpy!O HeOJHO3Ha4HOCTbh B BbIOope MIOCKOCTH ABOMHU- 
OBAHHA, MOXKHO He COMHEBATHCA B TOM, 4TO JBOMHMKOBAaHHe IIPHHHMaeT y4acTHe 
o6pa30BaHuN Momoc cOpoca HapxAy CO CKOJIbxKeCHHeM B TeX cyuaAXx, Kora 
aNpAKCHUA MOTyT MOCTHTHyTb TakOH  BeJIMUMHbI, KOTOPad oOOectieyMBaeT 
DOXOKNeHve MBOMHAKOBAHHA, IpHYeM OOpasoBaHve ABOMHUKAa CHMMaeT Ha- 
DAXKCHHA, BOSHUKAaIONIWe B Mpolecce AecsbopMauuu**. OTOT BbIBOA NOATBEp- 


* Tlapametp KpHcTanIMuecKOH PeleTKM MIPHHAT 3a CHHHILY. ; 
** CHATHIO HallpaxKeHHM CMOCO6CTBYeT H NpOlecc PeKPUCTAaMH38aUH, KOTOPHIM, NO-BAAH- 
OMY, MOKET MPOXOMHTb B ITHX KPUCTANNAX B YCMOBHAX CORHOHANPAMKEHHOLO NOMA MOsOc Copoca 
KE IIPH KOMHATHOH TemmepaType. 


607 


*KaeTcA 9KCHepHMenTambHbIMH YanHbiMa M. B. Kaaccen-Hex.mofoBonit 
A. A. Ypycosckoit, corsacHO KOTOPbIM TOJIbKO OOpas0BaHHe pe3KO  BBIj 
XKCHHbIX COpOcoB B KpHcTaaxX STOO THMa CONpOBOwKAaeTcA 3BYYaHHeM | 

3axmouenne Bappetra M Ap. 0 TOM, YTO B OCHOBe MexaHH3Mma OOpa3soBalh 
Momoc COpoca JexKUT ycJIOXKHEHHOe CKOJbKeHHe, A TBOMHUKOBAHNe He IPH} 
MaeT HHKAKOrO y4¥aCTHA, BbITeKaeT, 10-BHZHMOMY, M3 Toro (bakTa, YTO OOB} 
TaMH HCCwelOBaHuA B ONYOMKOBaHHbIX paOoTax Obl MeTaJIMYecKHe Kj} 
ctanubi (1,2,8,9)*. B takux metasmax kak Al, Zn, Cd, Sn ye pH KOMHAaTE 
TemnepaType YaCTHYHO MpOXOMUT OTALIX H, BOSMOXHO, NOSTOMY HeCMOTPA f 
nepepacnpeeieHvue HalpAxKeHHi Ha jleekTax KPUCTAasNMYeCKOH pellet} 
JOKaJIbHbI€ HanpA%KeHUA He OGecheyMBaloT YCOBMH, HeEOOXOAHMBIX WA ne} 
CTPOHKH peUleTKH C NOMOMIbIO JBOHHUKOBAHHA. | 

Takum o6pa3om, cxema, UpeqioxwxeHHaa Opopanom (®) Aa onvcaHHA CTI} 
eHHA Mooc cOpoca, cNpaBesIMBa HU JIA HOHHBIX HW AIA MeTAJJIMYECKUX Kj 
CTaJIOB, CCIM CYHTaTb, YTO [HHA yuacTKa OK (puc. 1) uw KpuctTannorpadpuyy 
KH€ HHJeKChI sTOrO HallpaBsIeHHA MOryT pasJIMYaTbCH Y Pa3HbIX KDPHCT% 
JIOB B 3aBHCHMOCTH OT YCJIOBHi SKCNepHMeHTa H WlaCTHYeCKUX CBOHCTB } 
mectBa. Jia MeTavIoB HyxXHO mpuHaATb OK=0,7. e. TouKn K un Ocopnayax 
IIpu atom cxema OpopaHa DepexoquT B cxemy Bapperra (?). 

Ham onbirbl woka3biBatoT, uTO sHHuA OK saBaaeTCA cieqOM OCKOCh 
BolHuKoBaHuA. Tak, Jaa Kpuctanuos CsBr wHyeKcbl STOTO HalipaBJieH| 


[131], ompeleneHuble oMTH¥eCKHM IyYTeM, XOpOlO COBNaaloT Cc MHJeKCall 
IJIOCKOCTH JBOMHMKOBaHHA (114), ompefqeneHHbIMH TO sJlayosrpamMe. B 1T% 
ciyuae, Kora Ha6siojaeTcA NaBHOe H3MeHeHHe HalipaBJIeHHA JIMHHU CKOJ 
2KeHHA, JBOHHHKOBaHHe oTcYyTcTByeT. CyleqOBaTeIbHO, MOKHO YyTBepi 
aTb, YTO MPH pe3KOM H3JIOMe JIMHHM CKOJIb%KeCHHA UCXOAHBIN KPHCTaJJ Y 
CTHYHO OCBOOOXKLaeTCH OT HallpAXeHHH C NOMOLIbIO NepecTpOHKH pewerKH }} 
THNY JBOHHMKOBaHHA, TOrfa KaK MPH WwaBHOM U3rHu6e JIMHHUM CKOJIbK} 
HHA MpOMCXOAHT NocTeneHHbIM S-oOpa3Hbi MOBOPOT YyuacTKOB KDpUuCTad 
BOCCTAHaBJIMBalOllMH OpMeHTHPOBKY KDpHCcTadwia 3a mMpesenamu nosmoc 
cOpoca. I 

MoxkHO JlyMaTb Tak2Ke, UTO H3BeCTHbIe ABMEHHA: COpocooOpasoBaHue, BO) 
HMKOBaHHe TO Hppal{MOHaJIbHbIM TOcKocTAM (1°), MWacTHHKOBaHHe B KDI 
crasmax NaCl ("') (onucpiBaemoe Kak JBOMHUKOBaHHe No MocKocTH (119)), o6pi 
30BaHWe M3O0rHyTbIX yYaCTKOB BOJIM3H TpaHHI, JBOHMHHKOB B  KPpUCcTassa 
reKCafOHaJIbHOH cHcTeMbI (?) — BCe STO JIHIIb MpOABJIeHHe KOMONHALMU COM 
H3BeCTHbIX Me€XaHH3MOB JlePOpMalluH, T. @. CKOJbKCHHA C H3PHOOM U BOHH 
KOBaHHA B IWHpOKOM cMbicuie. Uto 6ymeT Gomee APKO BbIPAKEHO — CKOMbRE 
HHe JIM J\BOMHHKOBaHHe, — 3aBHCHT OT OpHeHTHPOBKH OOpasiloB, 
TJlaCTHYHOCTH, a Take MeCTHOrO pacnpeeeHHA HaNpAXKeHUA, T. €. OT Ke 
ueCTBA NOBePpXHOCTH OOpa3sIlOB HM BHelIHerO TOMA HallpsxKeHHi, BosJer 
CTByIOWerO Ha KPHCTAJIW, 


Mockoscknit rocyapcTBeHHbIH YHUBepCuTeT IloctynHso 
uM, M, B, Jlomonocopa 14 1 1957 
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* Ucksmouenve npegctasisiot padotss M. B. Knacces-Hekmofopoi ¢ corpylHukamu (4 
B KOTOPbIX Ha OCHOBAHHH ONTHYCCKUX HaGOLeHMH Ha MePOpMHPOBaHHbIMH CKATHEM MOHOKDPE 
CTaJINaMM TaNOUAOB WeMOUHEIX M€TAJJIOB ABTOPbI MPHXOJAT K TEM Ke BbIBOJaM, YTO HM Bapperti 
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Hornage Akagemuu nayr CCCP 
1957. Tom 116, Ne 4 


XHMH fl 
Bb. HW. JIOCEB u WO. HW. 3AXAPOBA 


BJIMAHWE XJIOPHOKMCJIBIX COJIEK HA NOJIMMEPH3AILLMIO 
CTHPOJIA 


(ITpedcmaeaeno axademukom A. B. Tonuuesvim 29 IV 1957) 


Ha nouiMMepHsalvto STHJICHOBbIX MPOW3BORHBIX OKa3bIBaIOT OOJbUIOe BIMS- 
ve sio0ble NpuMecH: OFA U3 HHX YCKOPAWT NOMMMepHsalluto, Apyrue, Ha- 
OOpoT, TOPMO3AT ee, YBeEMYMBaA HHAYKUMOHHDI nepnoy (,2). 

Ham ja paOorbl TpeOoBaluch OouIbIIHe KOMMUECTBA CTHPONa, COMepxaLlero 
MMHUMaVJIbHbIe€ KOJIMUeCTBa Bar. B KauecTBe CCYILHTeIA MbI BbIOpasH OesBoL- 
bid TepxXsopaT Marna («aHruApoHy), NpewwomwenHbii B 1922 r, Bunaapyom 
Cmutom (°) B kKayecTBe ocyllaromero areHta. Onnako B CTHposle, HAXOJMBILEMCA 
ay C€3BOUHBIM NepXwopaToM MarHusa upH 10°, 6b O6Hapy2xeH NomMCcTHpOM. 
1OJMMepH3ylolujan CHOCOOHOCTh epxopaTa MarHHA Obila OOHapyxKeHna 
tus u @octepom (4), IpHMeHABWUHMH ero Takx%Ke JIA OCYIIKH cTHpoua. 
Mbl peu NpOBepuTb STOT (akT HW BLIACHUTb BJIMAHHE HEKOTOPHIX Apyrux 
1epxslopaToB (6apuaA, KaJIMA HM AMMOHHSA) Ha MNOJMMepHsalluto CTHpOda. 

. QIKCNE€PHMEeHTANbBHAA YACTHh 

 CwHauvasa nomuMepu3alua mpoBo_uaacb B 3aNaadHHbIX amnysax. I[Ipo- 
MBITHIM = ILeIOUbIO HW JHCTHJJIMPOBaHHOH BOROH, a 3aTeM XOPOWO OCYWeHHBIL 
THPOJ pa3roHsJIcH B Bakyyme. 

@paKUMOHMPOBaHHbiM CTHPOJI CHOBa MeperoHsAJICA B BaKyyMe B aMIYVIbI, 

KOTOPble NpeABaPWTebHO ObIJIH NOMEIMLEHbI OMMHAKOBbIC BECOBbIe KOJHYECTBA 
nepxwopata MarHua, Oapus uM kKaJUaA. 

TlepxnopatTbl nepeq ynoTpe6meHueM BaKbI MepeKPUCTAJVJIM3CBbIB2JIMCh 
43 BOMHBIX PaCTBOPOB, OTCaCbIBaIMCb Ha CTeKJIAHHbIX QHIbTpax, HM KpH- 
TaOrHApaTbl eruypaTHpoBamucb TO BakyyMoM okovio 0,1 MM prt. cr. 
SallaAHHble aMINYJIbIl TOMelllaHcb B 


repMoctaT, Harpeth jo 80°; uvepes Kax- %, ; q 
{bli uvac OT Hayasla ONbITa H3 TepMocTaTa 40 

SBIHHMaJIaCb AMMYJIa, BCKPbIBaJIacb H aHa- & 

IMSHpOBaJIacb Ha COfepxKaHHe NoWMMepa & 3 

10 KoadpPpuuneHTy Npesomuenna. JA on-- S 

eJeeHHA COMep2xKaHHA MONHCTHpOa B gs 20 

THPOe NO NMOKasaTeJO TIpeJIOMJIeCHHA MBI §& 

IOb3OBaIHCb MeTOAOM SMNMpHuecKOH Ka- $ 10 

1MOpopouHolh KpuBoH (°) (cm. puc. 1). S 


CojlepxkaHHe aMIlyJIbl PacTBOPAJIOCb B 
eH3ONI€, H B O€H30JIbHbIM pacTBOp pH 
HeEPrH4HOM TepeMelIMBaHHA MIpHJIMBAaJICA 
ferunoBbiii cnupT. Bpmapmue OeNble pyc. 1. Kanuoposounaa xKpusas™’ aust 
WONbA MNOJUCTHUPOJIa TPOMbIBaJIMCb HE- pacTBOpOB MOJuCTHpOsa B cTHpoe: 
KOJIbKO Pa3 METHJIOBbIM CIIMPTOM H BbICy- / — skclepHMeHTaJIbHbIe — aHHEIe, 
IMBaJIMCb OJ BAKYYMOM JO NocTOAHHOrO ERE GINS ENN oI 
eca. CpeqHuH MOVJIeKYJIApHbIM Bec M0- 

MCTHPONa ONpelesAICA BUCKOZHMETPHYECKH, MO BASKOCTH OeH30/IbHOrO 
acTBOpa. 

Tlepppie Ke OMbITLI MOKa3saJIH, YTO NepXsMOpaTbl COKpalaoT MHAYKUMOHHIN 
e€pHoy, MU yChOpsiIOT TOMHMepHsal{uto CTHPOWa. 


15460 [5510 14560 15610 19660 15710 


n2g 
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Onwako noauMepH3aluad B aMMyJlax C pasHbIMH KOJIMYeCTBaMH nepxJiopep 
TOB He NoKa3aia HUKaKOM 3aBHCHMOCTH MexKy CKOPOCTbIO TOMMep u3al{u j} 
WM KOMMUeCTBOM TlepxXMOpaTOB B MOJIMMepH3allMOHHOHW CMCCH. i 

Mbt mpeqnomoxusu, YTO 3apo*RMeHMe HaaJIbHbIX AKTHBHBIX WeHTPOB mpoue i 
XOMMT Ha MOBepXHOCTH NepXMOpaToB, T. e. reTeporeHHo. | 

Ec ucXoquTb W3 2TOTO MpesmouoKeHHA, TO CTaHeT MOHATHBIM, MOYEM#} 
TIpH pa3HBIX KOMMYeCTBaX MepXJopaToB HaOmokaeTCA OMMHAKOBAA non 
3ylollad CMOCOOHOCTh HX: MepXWJOpaTbl MOUTH HepaCTBOPHME! B cTupole H 
j0OOM KoulMuecTBe sle@KaT Ha [He aMMyJIbl MIOTHBIM CJIOCM, HMeA MpHMepHdy 
OMMHaKOBY!O THOBEPXHOCTb COMPHKOCHOBeHHA CO CTHPOJIOM. 


%o 
& vi 
Og 
70 
*/, TV I 
70 ~ 60 
60 < 
DS 50 g 
= > 40 
8 0 S 
8 S 9 
> FO 
S 20 
S 20 
10 10 ae 
2 4 Fi 8 10 40 TTI CA NS Eh oe dae: 
Puce. 2 Puc. 3 


2) 


Puc. 2. KuneTHka TOomMMepusallwH cTHposa B MpHCyTCcTBHH MepxsopaTa MarHuaA MpH 80°, 


I —uuctpi crupon, IJ —0,25-10-?, 11] —0,5-10-?, IV — 1,0-10- 
Puc. 3. 3aBHCHMOCTb CKOpOCTH NOMMMepH3alLMH CTHPOJa B MpHcCyTCTBHH Nepxsopata marHua (ay 
OT Temnepatypbl, 6 — nowMMepH3ayua uncTorocTupona; J — 70°, JJ — 80°, [IJ — 90° 


Tlostomy B ambHelimel paOoTe Mbl HCNOb30BaIH MeTOA, ONMCaHHbli 
Wocraxosckum IumKkossmm u Herepman (°). 
TlomuMepu3alua MpoBo_udacb B TOKe HHeEpTHOrO ra3a B peaKI[HOHHOM CO} 
Cyfe, CHaOKeHHOM MellaJIKOH, OOpaTHbIM XOJIOHJIbHHKOM, TeEPMOMeTPOM F 
OTPOCTKOM WIA OTOOpa pod. 
Kuneruyeckad KpHBad CHHMaJIaCb CJIeERYIOWMM OOpa3om. 
Yepe3 ompefeeHHble MpOMeKYTKH BPeMeHH Tocie Havala HarpeBaHUs 
CMeCH CTHpOl -+- MepXslopaT U3 peaKWMOHHOTO cocyfla OTOUpasacb npobe 
(0,2 M1), 3arpyxKalacb B WeHTpudyXHy!0 mpoOupKy U ocBOGoOxJalacb WeHTpH: 
@yrvpoBaHueM OT lpexwopara. 
_ 3aTem ompefenaica KosppunuexT mpetomienua n° pacrBopa, Haxola: 
aerocd Ha OCaKoM, M 10 KaIMOpOBOUHOM KPHBOH OMpekeMAJICA BbIXO] NOH, 
mepa. | 
TlonuMep u3 pacTBopa OCaxkacA MeTHJIOBbIM CIIMPTOM; BASKOCTb onpese; 
JAAaCb B OC€H30JIbHOM pacTBope. 

JaHHble ONbITOB 1OKa3aJIM, YTO TepxXOpaTbl He TOJbKO COKpallaloT UHLYyK: 
IMOHHbIM WepHol, HO H YBeMUMBaIOT CKOpOocTb nomHMepusanHH. Tlomumepn-: 
3allMA C MepeMelUMBaHHeM lOKa3aula, YTO C YBEIMYCHHEM KOMMYECTBA Hep xsopa- 
TOB B MOJIMMepH3allMOHHOH CMeCH YBeJIHYMBaeCTCA CKOPOCTb NOJMMepHsalluy 
(DVICN 2S) 

Ha HauabHOH cTaqMH NOHMepH3alluH cTupodia B MIpucyTCTBHH NepxJo: 
paToB KaJIMA, OAPHA HW AMMOHHA CKOPOCTh OKasaslacb NPAMO MponopuHoHasIb: 
HOM KOHI,eHTpalWH MOHOMepa HM KOHUeHTpalluH KaTawusaTopa. 

O6ujaa CKOpocTb NoMMepHsallMM B JaHHOM Cayyae ONMCHIBaeTCA ypaBHe 


Hvem:| 
Wn = K[M)[C] + B[M], 
rae K — KOHCTaHTa CKOpOCTH, 3aBHCAMad OT KaTamusaTopa; B — KOHCTAaHTé 
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pocTH TepMH4eckoH momuMepu3saunu; [M] — konuentpayuA  crupoua, 
w/a; [C] — koHWeHTpauuA nepxmopata, Monu/n; Han 


ait = K{M][C] +B [MI. 


ia Wepxmopata Kaus up 80° 3HaueHue K oka3auocb paBubim 11,5- 104 
Ob: MMH, Aid Mepxsopata ammonua 9,86-10™%, ana nepxmopata Oapua 
-10°4, qa mepxmopata mMaraua 3,56: 10? a/Monb:MuH. 

B lipacyTcTBuu NepXopata MarHHA MOJIMMepH3allMA CTMposla MpoTeKasa co 
pocTbi0, CHIbHO MpeBblillaio eH CKopocTb MOMMMepH3alun B MpacyTcTBHu 
PuX MepXopaTos, 3aBHCMMOCTb CKOPOCTH MOMMMepH3allHu OT KOHIedTpalun 
pXOpaTa MarHHA OKasalacb HHO, 4eM IPH MPHMeHeHuH Apyrux ep XJlopa- 


Tepmuyeckui KospullvenHT OKasaJicCd paBHbIM B CJly4ae MpHMeHeHHA Mep- 
opaTa Kalua MH aMMonHA 1,6; nepxnopata OapHa 2,56, nepxmopara MarHHua 
5. [papayecku Oblma onpedeiena 2Heprux 
ITHBalHH MOJMMepH3allun CTHpoJa B MpucyT- ‘fo om, 
BUH llepxXjiopaTtoB (puc. 4); oHa oKa3asacb iol 

Hbille, EM SHEPrHA aKTHBallWH TepMu4ecKOH 


JIMMepu3alluu CTHpOdla B OTCyTcTBHe Hepxso- § 8 

Top: Ana KCIO, 11730 xKan/monb, ana  § 5 u 
H,ClO, 14300 Kan/mMonb, faa Ba (ClO,)2 & ! 
870 Kau/Moub. 34 

C yBemmuueHveM KouMuecTBa MepxsopatoR BS 

JIMMepH3alHOHHOH CMeCH MOJIeKYAPHbI Bec 2 

Iy4eHHOrO MoMMepa cHwxKaeTca. Lonnmepu- 


MA CTHpoa B MpHcyTCTBHM MepxXsopaToB 6 8 4ae. 

eet WenHOH MexXaHH3M. 

AHaJIH3 MouMMepa MoKa3asI, YTO OH COCTOUT Puc. 4. Kuketuka mosmmepusa- 
082021 CTHpoOJa B IIpHCyTCTBHH 

MMKOM M3 yrviepoqa M BoOMoposla, orBeuad nepxmopata Kalua mpH 80°: 

pmyse (CsH,), (ompefenasca Q/eMeHTapHbId J —- nonumepu3anua yuctoro cTH- 

cTaB MomMMepa HM UcCCMefoBaHcb cHeKTpbl pola, // — konwentpayua nep- 


. —2 
OWLCHHA MOJIMCTHPOJIbHBIX TIeHOK B WH- 21Opala oe Moree io 
cTtupona; //7—1-10-2 mow. Ha 


pakpacHoli OOwlacTH). 14 Momb crTupona; IV —2-10-2 
Pa3y1lox%KeHHA NepXopaToB KaJIMA, Oapua u Mow. Ha 41 MOJIb cTHpona 


arHHA B CTHpoOwe B OOMACTH H3y4aeMbIX HaMH 
muepatyp (20—90°) He mpoucxogut. 

H3yueuve BIIMAHHA XJIOPUAOB KaHA, OapHA WH MarHuA Ha MOJMMepHsalluio 
Mposla MoKa3ai0, YTO BCe OHH YBeIMYMBaIOT HHAYKUMOHHbIN MepHod U AB- 
HOTCH MHTHOUTOpaMH. 

3 u30%xeHHOrO culefyeT, 4TO B CJTy4ae MpHMeHeHHA MepxXsOpaToB Kasia 
OapuxA, OUeBUAHO, UMeeT MeCTO Tak Ha3bIBaeMbIii TeTepOreHHO-POMOreHHbIl Ka- 
WIH3, T. €. BOSHAKHOBeCHHe aKTHBHbIX WeHTPOB MpPOHCXOAUMT Ha MOBepXHOCTH 
~pXNOpaTa C OOPa30BaHHeM KOMIWIeKCa, a POCT MaKPOMOJIeKy/ MpOWCxXOAUT 
Macce MOHOMepa, T. €. rOMOreHHO. 

TlepxopaT MarHua ABsIAeTCA Oosee CHJIbDHbIM KaTaJIM3aTOPOM,4eM OCTAJIbHbIe 
IMMeHAeCMbIe HAMM MepXopaTbl. Sfecb, MO-BHHMOMY, KpOMe reTeporeHHoro 
ITaIM43a MMeeT MeCTO H HOHHAA NOJMMepHsallua: NOMMMepu3alluA CTUPOda 
JoTeKaeT, XOTH HM MeJVJICHHO, HM Mp CpaBHUTeIbHO HH3KMX TeMMepaTypax; 
MiepaTypHbli KoapulueHT peakuuu HeBemuK (1,15); MomeKyAxApHbI Bec 
WINMepOB, MOJIYYeCHHbIX B MPHCyTCTBHH MepXiopaTa MarHuA, HH30K H MOUTH 
» 34BMCHT OT KOM4eCTBa Mepxsopata. HesaBHucHMOCTb MOJIeKyJIApHOro Beca 
WIMMepa OT KOJIM4eCTBa MepXOpaTa MarHuA yKasblBaeT Ha OTCYTCTBHE B 9TOM 
OLlecce PeKOMOMHALMOHHOTO MeXaHH3Ma OOppipa Mele, XapakTepHoro MIs 
WIHKaJIbHOH MoWMMepHsallun. 

Tleficraue mepxsopaTa MarHHaA Ha peaKI{Hi0 NOJMMepu3sallHu CTMpOa, OT- 
[WHOe OT JleHCTBUA OCTAJIbHBIX MepXMOpaTOB, MOXeT ObITb OOYCJIOBIeHO ero 
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upe3sMepHoli rurpocKonMuHocThio. TapaHTupopatb aOcovllOoTHOe OTCYTCTES 
Cle{OB Bar B AHrHApOHe MbI He MO2KeM i 
C. C. Menpenes (7), a Take Opauc u Tlonanu (°) cunTaroT, 4TO JIA Bi 
OyKJ@HHA HOHHOM NoMMepHsallHH JOCTaTOUHO CsIeqOB BMarH. Kpome TO} 
H3BeCTHO, YTO B MepXWOpaTaX BO3MO%KHO HaJIMUHve CJIeELOB XJIOPHOH KACO‘ 
OT KOTOPBIX OYeHb TPyAHO OCBOOOMTECA. . 
VB TOM,HB Zpyrom cayyae BO3OYAUTEJIEM NOMMMepHsallWl MOKET ABJIATER 
HOH Bogopogza H*, a nomuMepv3al|uA MOXKEeT MpOTeKaTb MO Tak Ha3blIBaeMOf 

KapOOHHeBOMy MeXaHH3My. 
Ta6Oanua 1 


MouekyaapHble Beca MOJHCTHPOJIOB, MOJYYeCHHbIX B 
npucyTcCTBHH nepxviopaTos mpH 80° 


KonuyecTBo Mowexy- 
5 Nepxs10pa~ |nsppii Bec] CTeMeHb 
a Tlepxmopat Ta, MOJ. | Tonumepa | 10HMepH- 
a ya 1 MOsb (M) 3al\HH (1) 
rz cTHpowia 
| 

4 = — 184000 1770 
2|Kanuit xnopnoxue- | 0,5-410-2} 168250 1618 
3} Jbl 1,0-10-2} 158260 1522 
4 2,0-10-2} 143210 1377 
5| AmMounit xmopHo- | 0,9-40-2} 129510 1245 
6 KHCJIbIM 1,0-10-2} 106540 1024 
7 2,0-10-2| 4107680 1035 
8| Bapuit xmoppoxuc- | 0,5-10-2| 125920 1211 
9] sbi 1,0-10-2| 117450 4129 
10 2,0-10-2| 4109030 1048 
11) Maruuit xsopHo- |0,125.10-? 9620 92 
12) Kucepilt 0,25-10-2] 40050 96 
13 0,5-10-2 10890 104 
14 4,0-10-2 3060 30 


[IpeqnouaraemMbli MeXaHu3M aBTOpbl He CUMTAIOT HUCTPOrO JOKa3aHHbIM, 
OJ[HO3HaUHbIM. 
Busou. 1. MccnetopaHo BIWAHMe XJIOPHOKHCOFO KasIMA, AaMMOHHG 
OapuHA HW MarHHA Ha NoMMMepusalnto cTupona mpu 20, 40, 70, 80 u 90°. Obm: 
Py2KeHO, 4TO BbILICYNOMAHYTbIe NepXMOPaThl ABJIAIOTCA KaTaJIM3aTOpaMH pea; 
WMH TOAMMepH3salnuu cTupoua. ; 
2. IIpu uccneqoBaHuu KHHeETHKH NMOJMMepH3allMH CTHpOsa B MpHCcyTCTBI 
MepXJlopaTa KaJIMA, AMMOHHA HM OapHA yCTaHOBJIeHO, YTO CKOPOCTh Npowec 
YAOBJIETBOPHTEJIbHO OMMCbIBaeTCA ypaBHeHHem: | 


o* = K[M)(C] +8 (M1). 


3. B cayyae MpHMeHeHNA NepxopaToB Kasua u Gaps MMeeT MecToO, TI 
BHAMMOMY, TaK Ha3bIBaeMbIH TeTepOreHHO-rOMOreHHbIM KaTaJH3. I 

4, IIpw npumMenenun nepxiopaTa MarHus CKOpocTb NomuMepu3alHu np 
MOPWHOHAIbHa KOHUeCHTpallun NepXJoOpata MarHuA IPH ero coxepxKanuHn Gon 
0,125 mMoub/Moab cTupoua. 


Tlocrynuso 
29 IV 1957 


WMTHPOBAHHAS JIMNTEPATYPA 
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B. A. Hetepman, C6opn. Xumua u du3svKo-xumua BbICOKOMOJICKYJISAPHbIX COCIMHCHH 
M3y. AH GCCP, 1952, 7 A. RP. Tautmaxep, C. C. Mexsenes, Uccnenopan 
B OOACTH BbICOKOMOJICKYJIAPHBIX CoenMHeHUH, Maa. AH CCCP, 1949, crp.59.8 A. G. Evan 
Polany, J. Chem. Soc., 1947, 252. 
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Hoxaaygp Akagqemuu nHayrx CCCP 
1957. Tom 116, Ni 4 


XHMHfA 


H. A. HEUNTAHJIO, JI. M. POSEHBEPL, E. M. TEPEHTbEBA 
Mw akayemuk A. B. TOMUWEB 


MCCJIEJOBAHHE CHCTEM 1 -IAPA®HHOBbIX 
YIJIEBOJOPOJOB C,,—Cs, HW Coo—Coo 


3a TlocmeqHee feCATHJIeTHe MpuposHEIe HePTaAHbIe MapacwHE! nWo_Bepra- 
Cb BCECTOPOHHEMY H3y4eHHIO XHMHUCCKUMH HV (pH3HKO-XHMHYeCKMMH MeTOJaMH. 
puMeHeHve KylaccHyeCcKHX MpHeMOB oOpraHHyeckol XHMHH, B COUeTAaHHH C 
eHTTEHOBCKHM, Judp(pepeHiMaJIbHO-TepMHYeCKHM, Macc-CleKTpoMeTpayecKuM 
Ap., NO3BOJIMJIO BLIACHHTb, YTO YyrJIeBOAOPOAbl, BXOAALIMe B Hec*bTAHbIe Ma- 
ApHHbI, HeOAHOpOAHbl No cBoeH .xHMHYeCKOH mpHpoye. InaBHyto ywacTh ux 
ior HOPMAJIDHbIe JJHHHOWeMOUeYHIe yrIeBOOpoAb! OT Cy,Azg HW BEI, 
-MCHBIICM KOJIHYECTBE HaXOJATCA pa3BeTBJICHHbIe yIJIeBONOPOsbl, MWHKJIO- 
apa(pHHbI HW askus-OeH30ub (14). 
[IpompruwieHHoe Hcnomb30BaHHe HePTAHbIX NapaPHHOB AIA OpraHuyeckoro 
MHTC34 B S3HAUYMTCIbHOM CTeMeHH 3aTPYMHAeTCA OTCYTCTBHeEM COBePIIeHHbIX 
eTOAOB paseleHHA yrvieBOOpos0B Ha BbIWIeyKa3aHHble Tumbl. Bmecte c Tem, 
I P€UleHHA PAa BOMpOCOB, CBA3AHHbIX KaK C pa3paOOTKOH MeTONOB pa3ye- 
CHUA TBeEpAbIX HepTAHbIX MapadaHoB, Tak HW C UeHTHpUKalMel u ycraHoBJe- 
WeM CTeMe€HH UHCTOTHI BbIAeJICHHDIX H CHHTC3MPOBaHHbIX YIJIeBONOPOOB, 
peOyeTca rulyOoKoe u3y4eHHe CBOMCTB HHMBUAyaJbHbIX N-MapacpHHoB, a 
akixKe H3YUCHHe B3aMMOseHCTBUA UX Apyrc Apyrom uc yrseBoxoposamu Apyrux 
JIaCCOB. 

Pay OMHapHbIx CHcTeM A-lapa*puHOB C JWIMHHbIMH WenaMu H3yuain Ilatnep 

coTpyauuKku (°), Mazu (°), Cefep (7,8), Cmur (°), KOranosa (1°) uw Zp. 

Teopetuyeckoe o0o0OuleHHe MMelOUerocA SKCMEPHMeHTa/IbHOrO MaTepHasa 
0 OWHapHbIM cCHCTeMaM A-MapadHHOBbIX YyrleBOJOpooB Oblvio cemaHo 
3. M. Kpapueuxo (1). 

Oyuako uccleMoBaHHble JO CHX Mop OMHapHble CHCTeMbI H-Napa(HHOB Cc 
JIMHHbIMM IeMAMM He OXBATbIBaIOT BCeroO J\Mala30Ha KOMIMOHEHTOB, BXOAAMLMX 

coctaB Hepraupix nmapadunos. IIpuunna storo 3akslO“aeTCA, NO0-BUAMMOMY, 

TeX OOJIbIIMX TPyYAHOCTAX, C KOTOPbIMHM MIpHXOMMTCA CTaJIKHBaTbCA HCcJe- 
OBATeNAM MPH MOYYeHHH MHAMBULYaIbHbIX JWIMHHOMeNOUeYHbIX NapaduHoB 
BICOKOH CTeMeHH UHCTOTHI. 

Hepo3MoxXHOCTb NOJIHOro yasleHHA MpuMeceH U3 A-NapadMHOBbIX yrJeBo- 
OpoOB HM HaslMune pasHooOpa3sHbIX (PasoBbIX MpeBpallleHult B TBepAOM CocTOs- 
wu (°, 12-15) upesBEaHo OCOMKHAeCT MHTepMperallMio aHHbIX, MOJYYeHHBIX 
jlaccHuecKUMH MeToslaMu (bu3HKO-xXuMuuecKoro aHamH3a. Ilourn orcyTcTBy1OT 
aHHble O B3aHMOJeHCTBHH H-MapaduHOB Cc yrvieBooposaMu Apyrux Kwaccos. 

B wacToslel craTbe W3laraloTcd pe3yJIbTaTbl HCCeOBaHHA AMarpaMM co- 
TOAHUA OMHAPHBIX cucTeM A-NapactbHHoB: CyoHy,g—C3yHoe HW C3oHe2,—CzoHee 
udbdepeHWHalbHO-TepMHYeCKHM H MMKPOCTPyKTYPHBbIM MeTofamu. B suTepa- 
ype MBI He HallWiM CBeeHHi OO 9THX CHCTeMaX. 

SiKo3aH H TpPHaKOHTaH ObWIM MOJYYeHbI SJIeKTPpOCHHTe30M 10 Komb6e 
718), JloTpHaKOHTaH CHHTesHpoBasicaA mo Bropuy. Cuntesupopanuble yrse- 
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w-2 iKko3an. Haiizeno %: C 84,76; 84,80; H 15,24; 15,20 
CoyHae. Brruncaeno %: C 85,00 fet S00, 


 u-T pnhakoutan. Hatigeno %: C 85,34; '85,38;°H 14,75; 14,67 
CspHee. Brruucneno %: C 85,20: H 14,80 


§n-JLo.Tpuvakountan. Halizero %: C 85,28; 85,24; H 14,70; 14,80 
To CgoHee. Haiineno %: C 85,26; Hte.77 


CrefieHb 4YHCTOTHI yruieBooposop, W06e3HO onpefenenHaa H. VW. Jlam«es) 
eM Ha NpelH3HOHHOM TepMorpaduyeckoh ycTaHopke, Oblla ceLyroulen: a} 
Kogana 99,14 mon. %, TpuakoHTaHa 98,88 Mow. %u AoTpHakouTaHa 99,78 Mon. Tih 

Kpupble HarpeBanus HM OXJa2KJeHHA 3aNHCbIBaIMCb C NOMOWLbIO PoToper| 
cTpupytoulero mupometpa KypHakoga. Ilpumensnacb Anddepeninanbuaad Mt 
THHO-30u10TONasalneBasd TepMonapa c ceyenvemM mpoBosck 0,2 mM. Hapecijé 
pu sanvch TepMorpaMM coctaBlsaa 0,05 r. [aa nabsmioenuaA MuKpocTpy|i 
TYPbl MpHMeHAaCb yCTaHOBKa, COCTOAMaA M3 MHKPOCKONa, HarpeBaTesbHih 
oOXJlaxKlaloulero CTOMNKAa H TepMonapbl (3°). 

Ilo KpHBbIM HarpeBaHHsA OblIM ONpeseseHbl TeMMepaTypbl MaBJeHHA H NOM 


MOp@HOFO NpeBpalleHHA YIVieBOAOpONoB. 


\u 


T. mpegp., °C, TeanTe, <C 
SK03aH HeT 3M, 
TpHakoHTaH 59,0 66,2 
TlotpvakoutTaH 64,0 69,5 


Becbma 61M3K0e CoBnaweHHe NPHBeACHHbIX BbIle TeMMepaTyp MwaBseHHA 
B OCOOEHHOCTH TEMMepaTyp NOJHMOPHbIX NpeBpalleHul C WHTepaTyPHBIMH at 
HpIMH (°,12°16) TaKxKe CBHeTeIbCTBYeT O JOCTATOUHO BbICOKOH cTenmeHH UF 
CTOTLI yruleBoOpoos. 

Bra6. 1 npupelenbl TeMnepatTypbl Pascebix H3MeHEHE H B CHCTeMe H-Co) Hyo—-§ 
H-C,,Hgo, a Ha pue. | npefcTaRmeHa ee JHarpaMMa COCTOAHHA. 


Ta6Oauna ft 
Pes3yubTaTbl TEPMUYECKOTO aHaH3a CHCTEMbI CopH 42 — Cag Heo 


Temnepatypa, °C Temnepatypa, °C 
w nS ax , ose 
6 | oe) Se ee ee ¢ | Bee |e sale geliee 
s | # | 838/68 | 28 | geal 5 | = | 828) ee ) Bs | eee 
g a FEO] = e | Bol ® | Ges a & 2 
ee ee ea ee el 
2 | do | S82) 86 | CR SB slioad |. Giele@RS) ss eulieene memes 
i \ 
il 2,00} —- — 36,0 | 29,0 1A 40.70) Sad —_— 39,5 | 29,0 | 
2 | 4,70} — | — | 35,5 | 29,5} 12 |50,50|56.5| — | 35:5 | 200 11 
3 5,00)}- — .— 36,0 | 30,0 13 {58,00 | 57,5 — 30,0 | 29,0 a 
4 6,40} — — 36,0 | 29,0 14 |61,10 | 59,0 -- 30,0) || 2950 
D 7,00} — — 36,0 | 30,0 {5 170,00 |. 61,0 115930 | 34,5 | 20°60 
6 SCO 36s — 36,5 |-295.0 16 {80,00 | 62,0 |°59,0.| 34,5.) 2955 
7 MORSO ay On|) <= YO Ac) 17 |90,00 | 65,0 | 59,5 | 35,0 — 
8 17,60] 44,0 _ 35,9 | 29,0 18/95, 00") 6422" 1758" 5 — — 
g 20,0 | 46,0 — Soyo! | OOLO 19° 198500" "62, Sa" 585 — — 
40 } 31,90] 50,2} — 1.35.5 | 29.0 | 


a 
x 
| 


Cuctema ABJIACTCH SBTEKTHYECKON. Po Bcex cMecax, cofepxawux oT 61,0 Ac 
100% TpvakouTaHa, Ha KPHBBIX HarpeBaHUA nu OxNaxKeHnA CCBePpILeHHO 4eTKC 
oOHapyxKuBasica set, CooTBeETCTBYIONLUTi MOJIMMOPQHOMY NpeBpallieHHio JlaH- 
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ro yrviepowopoga. Beawuuna sexta, Kak HM CJIeMOBaIO OrxKUJaTb, BO3pa- 
rasia TO Mepe yBeJIM4eHHA B CMeCAX MPOMeHTHOFO COsepKaHuA TPMaKOHTaHa. 
a HarpaMMe COCTOAHHA MOMMMOp(HOMY MpeBpallleHHIO TpHaKOHTaHa COOTBeT- 
ByeT JIMHHA ad. 

OBTEKTHKa CHCTEMbI UMeeT CocTaB 93,0 Bec. % siiKosanau7,0 Bec. % TpHaKoH- 
Ha H JI@KUT pH TemMepatype 35,5°C. B cmecax, cogepxammux 95,0 u 98,0% 
MaKOHTaHa, Ha TepMOrpaMMax OTCYyTCTBYyeT acPekT, COOTBETCTBYIOINMH KpH- 
ajlIM3alHH SBTEKTHKH, HO ee BbiflevieHHe HaOjl0Jlalocb pH paccMoTpeHun 
UKpolpellapaToB B NOJAPH3OBaHHOM cBeTe. JIMHUA JHKBUAyCa, XapakTepu- 
jolla BbINakeHne M€PBUUHbIX KPHCTAJWJIOB 9HKO3aHa, NpoBeeHa MYHKTUPoOM, 
K Kak Ha AudepenlmabublxX KPMBbIX, scpeKT, COOTBeETCTBYIOINMH KpH- 
aIM3alun u3sObITOUHOrO C,.Hy>, cMBaJICA C ad*PeKTOM KPUCTAaJIIM3AallHH 2B- 


Hudkocmb b 


Be aad 2. 


if bepabii pacmbop % 


om 20 40 60 80 1b 20 40 60 80 100 
Arbog hh, 4-l39 "ge WCotse , 4 - C32 Nog 
eT Cx gp, Gee. % Pt Cs sg, bec to —_—_> 


Puc. 1 Puc. 2 

uc. 1. Wuarpamma coctoauua’ cuctembl A-CooH 2 — x-CeoH 2; a — 6 — c€patumoe nonumopd- 

oe mpeppamenne H - CegHoo; 6 —2e — mpesnonaraemoe HeoOpaTumoe NpeBpamenne A - Coo go 
(HaOMOfaeTCA TOMbKO Tp OX.1a% jleHHH) 

Puc. 2. J[marpamma coctoasuua cuciembl A-Caollg2 — A-Cgo Hee 


€KTHKH, BCJieICTBHe OM30CTH TeMIepaTyp COoux Mpolleccos. Heo6xozumo 
TMETHTb, UTO HA KPMBbIX OXJa%KMeCHHA CMeceli JaHHOM CHCTeMbI, pH TemMepa- 
ype 29—30°, T. e. HuxKe TeMNMepaTyPbI KPHCTAaNH3alMH ZSBTCKTHKH, HabwIO- 
aicA (asoBbIM Nepexo, TeloBol ad@ekT KOTOpOrO 3aKOHOMepHO BOspacTan 
O Mepe yBeJIMYEHUA MpOWeHTHOrO COfep*KaHHA ZUKO3aHa B CMeCcAX (pue. 1, 
IMHHA 62). OHakO 3TOT acdeKT COBepIeHHO OTCYTCTBOBaJl Ha KPMBbIX Harpe- 
sana. Ha ocHOoBaHHM HaOsIOMeHHA MUKPOCTPyKTYpbl penapaToB Ha Harpe- 
ATCJIbHO-OXNAaKTAaIOULeEM CTOJIMKE B MOJIAPH3OBaAHHOM CBeTe, MO2XKHO Mpelmosa- 
‘aTb, UTO OTMeYaeMbIM (basoBbii Mepexox npn 29—30° orHocuTcA K KaTeropun 
(eoOpaTHMbIX IIpeBpallleHH, KOTOpble HaOwIOfaloTcA y A-NapadHHOBbIx yruie- 
COPOLOB HW UX MPOM3BOMHbIX C YMepeHHOH AIMHOK WenM (MeHbite 22 yrnepon- 
[bIX ATOMOB), COJep*Kallnx mpuMecu (!%, 2°). OnHaKo B OTAMUNe OT ONYOINKO- 
AHHBIX JaHHbIX, HaOiOJaeMbI (asoBbl Nepexof, XOTA HW ABJIAeTCA HeOOpa- 
MMBIM, HO, M0-BHAHMOMY, He OTHOCHTCA K MeJJICHHbIM TIpeBpallleHHAM, Mpouc- 
ONALIHM NpH XpaHeHHH MWpellapaToB, TaK KaK KPUBble HarpeBaHHA 3alMcbl- 
aJIMCb H€MeJVJICEHHO Nocyie 3anvcH KPHBOM OXamwKeHHA WH TeM He MeHee, COOT- 
eTCTBYIOWMH addPekT OTCYTCTBOBa Ha KPHBbIX HarpeBaHuA. Bce Ke oKonua- 
CJIbHOrO CYKMeHHA O NpHpose cba3s0Boro MpeBpalleHun upH 29—30° Ha ocHo- 
aHHH TepMHYeCKOrO H MHKPOCTPYKTYPHOTO aHaJIM30B ClelaTb Hesb3a. Heo6- 
OJHMO, M10-BHAJMMOMYy, Pe€HTTeHOCTPYKTYpHoe H3y4eHHe, a TaK2Ke KOMMJIeKCHOe 
eTaIbHoe uccyIeqoBaHve NomuMopdu3ma C,)Hy,, KaK MaKCHMaJIbHO OUMIILeH- 
oro, Tak HU cofepxallero mpuMecn. Jima uncToro 9ikoO3aHa OOpaTHMBbIX NosH- 
Opdublx WpeBpaiienHi He HaOmOAayOCb, YUTO COOTBETCTBYeT MpeANCMORKeHHIO 
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Toddbmana (15) o cytlecTBOBaHHH BpalllaTebHBIX NepexoOB y HHAMBULYy aJbHbl 
A-TlapaMHOBbIX YTleBOLOpososB, cofeprallux JIMWWb 22 HM Ooulblee UCI i 
yrJIe_pOHbIX ATOMOB B IlevlH. 

B ra6u. 2 mpuBeseHbl JaHHble TepMMYeCKOTO H3YYeHHA CHCTEMBI H- -Cy) Hea 
H-CzoHgg HW Ha pic. 2 mpecTaBJleHa ee MMarpaMMa COCTOAHHA. 


Ta6muna 2 | 


PesysibTaTbl TepMHYeCKOrO aHaJIH3a CHCTEMBI H-CggHe2 — v-CgeHee6 


Temnepatypa, °C Temnepatypa, °C 
3 

abe elles ule se | .E | ¢ 

5 s 1s 4h u vo t 
5 ns sl a] Rg ) ge | Pe ae 
g s | 82 | st | 88 | xf || g 2 | 82 | s2 | 8% | ot 
: = | se | 8] ee] g3 | & m | €3| sa | fs | ae 
4 S) Se || Seer aima eee areca Z oi RS | £6 | Be | Say 
Al 98,00 | 69,5 | 68,8 | 63,6 | 63,0 8 42,85 | 67,6 | 66,0 | 60,7 | 58 
2-| 95300 |'69,0: | 68, 21163,3 | 62,6 9 | 29,04 | 67,0 | 65,6 | 60,0 | 58,2 
3 89,00 | 68,6 | 67,6 | 62,9 | 61,9 10 20,00 | 66,6 | 65,5 | 59,4 | 58,C 
4 74,33 | 68,5 | 67,6 | 62,5 | 60,5 11 15,00 | 66,7 | 65,6 | 59,3 | Sam 
by) 65,00 | 67,9 | 66,0 | 61,5 | 59,5 12 8,40 } 66,8 | 65,6 | 59,5 | 5756 
6 62,43 | 67,9 | 66,0 | 61,6 | 59,2 13 4,90 | 66,4 | 65,6 | 58,9 | 58,0 
7 


47,43 | 67,2 | 66,0 | 60,9 | 58,7 14 2,00 | 66,4 | 65,7 | 58,8 | 58,2 


Bpienmiouluecd U3 pacmiaBa «- -MoJHuKalun TpHakOHTaHa HM JOTPHaKoOH! 
TaHa OOpa3yl0T HelpepbIBHbIH PAL, TBEPIbIX PaCTBOPOB. Ilo Mepe Nonw2KeHHA TEM 
lepaTypbl &-TBepAbId pacTBop MepexoHT B P-TBepAbIM pacTBop, KOTOpbIH o6pai 
30BaH MOMMMOpPHEIMH MofuduKaluAMu yrsieBOOPOAOB, YCTOHYHBbIMH HK} 


TOUKH Tepexofla. } 
‘Tloctynun0 fi 
119 IX 1956 } 
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Aoxnage Akagemuu nayx CCCP 
1957. Tom 4116. Ne 4 


XHMHA 


O. A. PEYTOB, H. Ml. BEJIEWMKKAS uw P. E. MAPAJIEMUIBHJIM 


KHHETHKA PEAKIHM 3JIEKTPO®KJIBHOrO 3AMEWIEHVWA 
Y HACbINIEHHOrO YIJIEPGAHOrO ATOMA 


(ITpedcmaezexo akadenuxom A. H. Hecmesuoeoim 15 III 1957) 


A. H. Hecmesuogspm, C. C. Tozzy6xoi u ofnum us nac (') na mpumepe aHa- 
peoMepHbIX /-MeHTHJIOBLIX S*UPOB a-OpomMepKypdeHHIyKCyCHOH KUCJIOTHI 
WO YCTAHOBJIEHO, YTO CHMMETPH3allHA PTYTHOOPraHHYeCKUX Coe AaMMHaKOM 


RR RSC Hl HgX YERR ReG—— Fe tee (ReReRs Cable 


| (Ri = CeHs; Re=H; Rzs = COOC, Hig), 

eCTaBIAIOULaA COOOH peakIHIO SeKTPOd:HJIbHOrO 3aMeleHHA Y HaCBIILeH- 
TO yrviepOAHOrO aTOMa, MpOoTeKaeT C COXpaHeHHeM CTepeOXHMHYeECKOH KOHH- 
paunu. Takue xe pe3yabtaTbl nowy BiocnencrBuu Kpam (?)*, a TakxKe 
MHIUTeHH C COTpyAHuKamu (*) Npu H3yueHHH Apyrux peak 21eKTpodus bHOrO 
MeLWLCHHA Y HaACHILeEHHOrO YIviepOdHOrO aTOMa. 
| Xpiopx vu Vurompy, ocuoppipasich Ha aHasloruu C MexaHu3MaMu Syvl—Sy2 
JKNeOPuJIbHOrO 3aMeWeHuA, MpesnonoxKusu (4), YTO B Cy4ae ITeKTpOdub- 
Oro 3aMelleHHA COXpaHeHne KOHUHTypalluu OyeT HMETb MECTO NPH MexaHHu3mMe 
<1, a oOpamienne — npu Mexanusme S;2. 

Ham, ofHako, mpesctaBianocb a priori Malo BepOATHDIM MpoTeKaHHe pe- 
IMM CHMMETPH3allHH &-OpOMMepKypMeHHJYKCYCHbIX SPUPOB Yepe3 CTaLHIO BO3- 
KHOBeHHA aHHOHA(CM.(popMyusly I) Kak KHHETHYECKH HE38ABHCHMOM YaCTHILb! (Me- 
Hu3M S, 1), T. K. BTaKOM cuTy4ae CELOBaO Obl OXKUNLAaTb 

cOXpaHeHHA KoHdurypalluu y yrviepoqHoro atoma, Go LY 
palleMH3al.HH BCIeEACTBe COMP A2XKeHUA CBOOOLHON Su1eK- 
OHHOHM Napbl C T-3IeKTPOHAMM KapOoHHJIbHOM rpyn- 
1. B cBa3H C STHM MbI NpeANpHHAM W3yueHHe KHHETHKH paccMaTpHBae- 
H peak. 

VccneqoBpanve KMHeETHKH peakILHH CHMMeTPH3allHH MpOBOAMMOCh Ha TpHMe- 
aX 3THOBOrO UH /-MeHTHOBOrO 2c:PupoB %-OpoMMepKypdeHHJYKCYCHOH KHCJIOTH, 
Du4eM B CLy4uae /-MeHTHOBOTO Supa KHHETHKA PeaKLHH W3yYaach Ha MpH- 
epe cMeCH AMacTepeoMepoB HW OfHOrO H3 AMacTepeoMepoB c T. mu. 156° (u3 
IH pT a) ais =— 90°: C = 0,58972; | = 1,9; « =—. 1°. 

Jia w3y4eHHA NOpALKa peakiuu 10 UcxofHOMy BellecTBy RiR2eRsC — HgX 
IMM ObIJI UCNOJIb30BaH MeTOA, B OCHOBY KOTOpPOrO NoIO%*KeH NPHHUMN Hedeo- 
eTpHH. PoToIIeMeHT PUKCHPOBa H3MeHeHHE KOJMYeCTBA MpOXoOfsllero cBeTa 
XOJle peakUMH B pesysbTaTe BpINawenna ocayka (NH3)2-HgBre no ypaBnennw: 
2RiRokgC — HgEr + 2NHs— (RiRoFsC)sHg -+ HgBry-(NHg)2 

(R, Gy Rees Re COOC,H, van COOCiH,,). 


MbIThi CTABHIMCb MPH OLHOH MH TOM %e MHTEHCHBHOCTH HCTOUHNKA cBeTa. 
PeakuHwA Beach B aOcOIOTHOM XOpcopMe CyXHM aMMHAKOM Ip KOMHAT- 
yi Temnepatype. Ona MpoBosnach Np CoMbWNX pasOaBNeHHAX, YTO MpeMoTB- 
Wao arperauMio BpinaBwero ocalka. HonowHnTebHO Opiio NpOBepeHo, 4TO 
INaBLUUE OCaMOK He COMep2KUT MCXOAHOFO HM KOHEYHOTO NpopykTos. Bspemmpa- 


* B pare usyvennblx um peakunit Kpam KoncraTupoBa Takxe WM oOpamenue Kondurypa- 
H. 
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HHeM BpINAaBLIerO OCa\Ka B MOMe€HT OKOHYAHHA peaKUMH JIA CyYaeB KOH 
Tpamuu BetlecrBa 6,8-10° u 3,4-10% Monb/M M KOHIeHTpallMH aMMHé) 

10-2 Momb/Ma Op110 YCTAHOBJICHO, UTO ETO KOJIMYCCTBO COOTBETCTBYET CTEX]# 
MeTpHuecKoMy, a cueMols 
TeJIbHO, peakIHA JOXOMMT | l 
130) Koutla. [Ip MeHbmux KO. 
ay yecTBaX aMMHaKa peak 


110 ' lo KonWa He JoxomuT. | 
wo | Tina O60MX MepKypH 
a BaHHbIX S(PUPOB (sTH0BOr 

| ME€HTHJIOBOTO) peaKUHA HM & 

a | eee BTOpOH NopAOK MO Belle 

me i Ue BY, KOTOpHIM BBUMCIAe th 
wy mr ui KaK 110 HavaJIbHBIM KOHIL 
WD i TPAalkusaM C xu Ccme yey 
hg Abinifs BeukeCTBa, TAK Hi 110 XOLY 1h 
yi 500.7" HeTiveckoli KpHBoH. Cr 

: == a MeTpu3allua § MeHTHJIOBK 
4 44-1 apupa WpoTeKaeT C MeHbII 
sd ice (17) CKOPOCTbIO, eM 3ITHIOBO 
Q mw wo 0 WO 50 ol Peakiua — 1poBOAMA: 
Ptr IIpH pa3JIMUHbIX KOHWeHT 


ata WHAX STHIOBOTO s*Ppupa 
OpoMMepkypdeHusIyKCYCH, 
KucnoTH. C,- 10° monb/ma:6,8; 6,12; 5,44; 4,76; 4,08; 3,40; 2°72; sam 
1,36; 0,85 u KoHWeHTpalun ammuaka 1-10" 3 vonb/Ma. Ha puc. | mpusefe 
KpuBpre / = f(t), rae / — KomnuecTBo cBeTa, Mpoxosallee Yepes cucTeMy 
S9TUX YCJOBMAX peakWuA Jo- 
XOJMT MO KOHILa, MOITOMY Tao6muna 
MbI MOJLYYHJIH BO3MO2KHOCTb \ 
UporpakyHpoBaTb KPHBBI€ ¢,.105, momb/Ma 6,80| 5,44) 3,40) 2, 72\ame 
J = f(t) no KonuenTpauuaM, =z, cex. 136 |190 |305 |400 |400 
YUMTHIBaA, YTO Mp OMMHa- ky, Mal/MOJ1b- ceK 110 100 100 90 |41405 
KOBOM KOJIH4eCTBe IIpOxoss- Kop ~110 
Wlero CBeTa KOJIMUECTBO BBI- 
Wapuero ocaj\Ka TakKe OJMHAKOBO. SOTO NO3BOMIO HaM BbIYHCIIUTb Ki 
CTaHTY CKOpOCTH peaKIMH, KOTOpad SABMIAeTCH KOHCTAHTOH peakIMH B 
poro nopsnka. Ke = om s —~ ): C — KoHILeHTpallua BelleCTBa B MOM« 
Bpemeuu ¢t; Ke = K’(NHs)?, kak 6yfer noKa3aHO HHXKe. 
B ra6u. | npuBeyexnbt UCXOMHEIe Kt 
IkCHTPallWH BeULeCTBA, COOTBETCTBYIOL 
UM MepHOfb Nowypacnala u 3Hader 
KOHCTAHTHI CKOPOCTH peakIMH. 
BropoH uacTbio padoTn ABU 
ycTaHOoBleHHe NoOpsAyKa peakiun 
BTOPOMY KOMMOHeHTY — aMMHaKy. — 
Mero onpeleienus nopafKa pe} 
IH MYTeCM H3MeHeHHA HavabHOH Ki 
IeHTpallMH OMHOTO 3 KOMMOHEH’ 
OKa3aJICA HENPHTOXeH IA onpelemer 
pHarn: nopALKa peakWHu m0 aMMUaky, Tak I 
BapbMpOBaTb KOHIeHTpaluio aMMMé 
MO#KHO TOJIbKO B CTOPOHY €€ YMCHbUICHHA H3-3a MOXOM pacTBOPHMOCTH MCX 
Horo BelllecrBa B xsopocpopme. IIpu MeHbmIMxX %Ke KOHWeHTpalluax aMMMi 
peakllMa He FOxQunT Jo Kona. Kpome Toro, KOHWeHTpallua ocayKa B 3TUX | 
JOBMAX (IPH KOHIMeHTpalluH aMMMaKa MeHbILeH, eM KOHIMeHTpPallus BelLecTE 
MeHbIIe TOM, KOTOpadA CooTBeTCTBYeT Nopory KoaryaAAun. 
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auger 1 Monb aMmMuaka. Bo-Bro- 
X, OblJIa H3MepeHa CKOpocTh pac- 
Wa aMMMaKa B XOjJle peakuMu npu 
3IMYHbIX CO HaYaJIbHbIX KOHILEH- 
auuaX HM ompeseneHHol ucxoyHoH 
HIeCHTpalun BeLeCTBa; pH 3ITOM 
MH Obl HcCnomb30BaH cueLyiouit 
HeM: B 3BAKYHPOBaHHBI peakIlMon- 
A cocy nojlapasich aMMuaK nox 


0 
0 
120 | 
10 
“100 


a 100 200 B00 


Puce. 3 


cee ata oreo 


[pu ycranopnenuu nopsayKa mo aMMHaKYy, BO-NepBbIxX, Oblwio onpeeseHo 
XHOMCTPHYECKOE KOJIMYECTBO aMMHaKa, PacxolyeMoe B peakUMU, No Mepe- 
Y €fO AaBNeHHA OW nocme peakiwnu. Bpiio noKasaHo, 4TO Ha | Mob Beule- 


Wao, numa 2 
C-108 monb 3;28 2,76 2,12 4,60 4.07 
C?-406, Mob 10,75 7,62 4,49 2,56 1,44 
20,5* Qa Whee Wiley O08) oe 


“Ug 5, — KOMMUECTBO HCXOANOPO BellecTBa B 
MOJIAX, MpopearupoBapiee 3a 0,9 uaca. 


peQeJIeCHHbIM JaBJIeHHeM, 3aTeM 3aIMBaOCb BellleCTBO B XJopodopMme. Peax- 
A OCTAHABIUBaach MpuOaBenueM HsOpiTKa HCl*, Koroppili 3aTem OTTUTpO- 
Baicn. Peaxuua AOXOAMIIa TO KOHIa 3a HECKOJIbKO CYyTOK. Mcxonupie Ko- 
yecTBa Opasucb: BelllecrBa 1,36-10°3 mona, ammMuaka C, (3,28; 2,76; 2,12; 


1,60; 1,07)-10°? mona. 
Ec H3MeHeHHe KOHIeH- 
Tpallull aMMMaka 3a Mep- 
Bple 0,5 uaca TIpHHATb 3a 
HauaJIbHY!IO CKOPOCTb pe- 
aKIMH (4TO BO3MOXKHO C 
jocraTouHou CTeMeHbIO 
TOUHOCTH, TAK KaK peak- 
IMA 3aKaHUMBAeTCA 3a He- 
CKOJIbKO CYTOK), TO erKO 
yOeUTbCA B TOM, UTO Ha- 
YaJIbHaA CKOPOCTb pacxo- 
ja aMMUaka TpxMO mnpo- 
MOpUHOHaJIbHa KBallpaTy 
27 10* ero HCXOMHOHW KOHWeHTpa- 
502-107 wa (Taba. 2, puc. 2). 
535-107 Takum o0pa3om, u3 y- 
yeHHad HaMH peakilia 
700 CHMMeTpH3allHH =pTYTHO- 
opraHuuecKkux coved No], 
JleHcTBHeM aMMMaka MMe- 


ee 
6-473 10 


eT BTOpoH MOpsAyoK To 
ellecTBY H BTOPOH mopsjoK mo aMMuMaKy. 

B Tom culydae, KOra OMbITHI MPOBOAMJICb NpU pa3JIMUHbIX KOHILeHTpPalusAax 
MMMaka, Meupmux 1,0-10°° Momb/Ma, HO BCerla NpeBpIllalouwluX KOHMeHTpalluto 
TYTHOOPraHH4ecKOrTO BelllecTBa, peaKWMA Wa He TOMbKO C pasJIMYHOM CKOpO- 
TbIO, HO H Ha pasMuHyI rayOuny. Ha puc. 3 mpuBenenpi KpuBpie / = jf (2) 
lA KOHMeHTpannH BeulectBa 6,8-10°° mosb/Ma H KOHIeHTpalun amMuaKa Cy: 
3,35; 5,02; 3,27; 1,75) - 107 momb/Ma. Peaxiua 3aKan4uBaetca pH pasIM4HOM 
OMMYECTBE HCHONb30BaHHOTO BelllecTBa. 

OTM JaHHbIe NOSBOJAIOT WpesnomaraTb, YTO pacCMaTpMBaeMadA PeaKkIMA CUM- 
eTpusaluu oOparuma*”. 

Tloarsep2kenne HanuunA OOpaTMMocTM JaeT U3y4eHHe BIMAHMA NoOaBOK 
AMMeTpHuHoro mposyKtTa (RiR2RsC)2zHg, oOpasyrouleroca B xOfle peakIHn. 
€akILHA MpOBOANNAaCb Np UCXOAHOM KOHMeHTpalMH BelllecTBa 6,8-10°° monb/Ma, 
uMuaxa 1-107 MombMu uw KOHWeHTpauun ZobaBoK C (0,48; 0,96; 1,92). 10% 
ob/Mi. O6GHapy2KeHOo, 4TO AOOaBKU KOHEYHOFO MpOLyKTa 3aMefIAIOT CKOPOCTb 


* TIpumensemasa pasOapnenHaa HCl (0,149 N) nu c ucxo,HBIM, HH C KOHCUHBIM PTyTHOOP- 
HHUCCKHMH CoeAHHeEHHAMH He pearupyer. 

** AyaJlOrHuHble pesyJIbTaTbl MpHBOAMT YuTMOp jVIA peaKWHH CHMMCTPH3alluNH PTYTHOOP- 
HHYeCKHX COeIHHEHHH HOMMCTHIM KaHeM (°). 
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peaxuuu. Ha puc. 4 npupeflenpi Kpuppre / = f(Z), HumocTpupyiollive 2To BAHIE 
HHe. 
Tloyuennpie HaMH aHHEIe 11d CHMMeTPH3alLHH PTYTHOOPPaHHYeCKUX COMI} 


oy, JeHcCTBHeM aMMHaKa MO3BOJIAIOT MpeAJIOKUTh CeEMYIOULMH ABYXCTAAMMHE ; 
MeXaHv3M peaKILHH: 


R R, Ro Ra 
Res 2R,R,R3C — HgBr == Rode Ha =NA 
3 Hg---Br Hg +HgBr p Sp? 
a 
La “a 
R, Ro R3 R, SS 


Wl" HgBry + 2NH3=—=HgBr2(NHg)> 


I (oOpaTuMax) craqMa mpefcraBnser co6ol peaKunio 21eKTpOUuIbHOlie 
SaMeLeHHA Y . HACbILeEHHOrO yraiepogqHoro atoma. Bo Il crafun*** aly 
MHaK cBx3pIBaetT HgBre u CABHrailh 
paBHosecue | pnpaso. 

PesybraTpl u3yueHHA cTepere 
XHMHH H KMHETHKM CHMMeTpH3allye 
PTYTHOOpraHu4ecKUX Cosel no3Bl 
JIAIOT HAM BMepBLIe KOHCTATHPOBai 
OUMOeKYJIApHbIt ~MexaHu3M (Spa 
peakUMu SyleKTpO*UJIbHOrO 3aMelll\p 
HHA y yruepoQHoro aToMa, MpOTeKi) 
IolleH C CoxpaHeHHeM CTepeOXHMl} 
4ueCKOH KOH*HrypallnH. 

Asroppl BbipaKaloT 61arofapHocy 
pod. H. M. Omanyamo Hu Hpod 
B. B. Boepogcxomy 3a yaacrue 
oOcyxeHHu STO padornl. 


Puce. 4 
fMockoBckuit TocyfapCTBeHHbIli YHHBepCuTeT Woctrynuso 
,um. M. B. JlomMonocoBa 22 I1 1957 


UMTHPOBAHHASA JIMTEPATYPA 


‘A-H.Hecmeauos,O.A.Peytos,C.C. Moazay6uaa, JAH, 88, 479 (1953 
W3s. AH CCCP, OXH, 1953, 850. *% D Cram, Stereochemical Courses Ava’ 
lable to the Sz Reaction at Saturated Carbon (Hoxnaq Ha XIV MexaynapomHom Konrpecce wv 
TeopeT. H MpHKaqnow xumuu, Lropux, 1955). *S. Winstein, T.G. Iraylor,C.§ 
Garner, J. Am. Chem. Soc., 77 3741 (1955). “EE. D. Hughes 1G Ki ln gome 
J. Chem. Soc., 1935, 244.5 F. Witmore, J. Am. Chem. Soc., 55, 1128 (1933). ®° H. Ga 
udechon, Ann. Phys. Chim. (8), 22, 215 (1911). : 


* V3 daxta cymlecTBoBaHuad paBHoBecus | BbITeKaeT, UTO He TOMbKO peaKUMA CAMMeTPH32 
WMH, HO HW OOpaTHasd peakuna (R;RaRsCkHg + HgBre >2R,ReRsC — HgBr, npencrapnsioua 
coool TakKKe MpOlecc 3IEKTPOPHIbHOrO 3aMeMLEHHA Y HaCbINLeEHHOTO yriepoAHOrO aToMa, TakKK 
MlO-BUXMMOMY, NOJDKHa MpoTeKaTb C COXpaHeHHeM cTepeoxumuyecKoH KoHdurypaunu. elie 
BHT@JIbHO, BOMPeKH HaleMy MepBOHa¥aIbHOMY MHeHHIO (1), peaKUMA MeHTHNOBOTO 9shupé 
a-MepKyp-Ounc-eHu1yKCyCHOH KHCOTHI Cc HgBre B alletone Ha Xxomoqy, Kak MoKa3aHo HaM 
c ¥ An-LHeem, mpotekaer c coxpatenvem Kondurypatn. Paemu3auua, KONCTaTHpOBaHHaA Mp 
MpoBeeHHn STOH peakunH mpH 56°, o6ycnoBeHa BTOPHYHbIMH Mpoueccamu. 

** CoctaB o6paa3ytouleroca Kommiekca 6poMHOM pTyTH C aMMHaKOM, NO HaWHM aHHEIM 
MaHHbIM Pata Apyrux apropos (*), MoxeT KOe6aTbCA B 3ABNCHMOCTH OT YCOBHA peakuHH. 

*** TT craqua peakUHH CHMMeTpH3aUH TakxXe, MO-BHAHMOMY, OOpaTHMa, Tak KaK riyOun 


MIpeBpaleHHA HCXOAHOFO BeLIeCTBa CYMIECTBEHHO 3A€BHCHT OT KOJIHYeCTBA H3ObITOUHOrTO AMMI 
aka. 
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Hoxaagn Akanemun nayx CCCP 
1957. Tom 116, Ns 4 


XHMHA 


“Unen-koppecnonzent AH CCCP H. WH. WYAKHH u UH, ©. BEJIbCKKM 


PHAPOrEHOJIM3 TOMOJIOTOB ®YPAHA HA TIJIATHHOBOM 
“ KATAJIM3ATOPE 


B 1923 r. Kaydman u Ayame (!) npuMenuuM niaTHHoBbili KaTamusaTop, mpo- 
OTHPOBaHHbIH COAMH %*Kelesa, IA PHApupoBanua dypdypona uv HeKOTOpLIX 
O MIpOv3BOAHHIX B X%KHAKOM chase pH OObIKHOBeHHOM Temnepatype. ABTopbl 
allIM, TO B 9THX YCJOBHAX OCHOBHOM peakuvel ABAeTCA ruAporeHnsalua 
OHHBIX CBA3eH B (bypaHOBOM WHKJle, B pe3yJbTaTe yero OOpasy1oTcA Mpo- 
ISBOMHbIe TeTparuApodypana. Oguako npu rudpupopanuu dypdyposa, BMecte 
| TeTparHApoPypwIOBbIM CIMPTOM, Moyuasucb B HeOOMbILOM KOJIMUECTBE 
HpOLyKTbI ruporenosmusa @ypaHoporo unKNa no C—O-cpa3am — nenTaH- 
puowtbi- 1,2, u 1,5- M X-aMHJIOBbI alkoromb. OOpas0BaHne STHX COeMMHEHUA, 
}0 MHCHHIO ABTOPOB, HE MOXKET NPOXOAUTE yepes CTaLMIO TeTparHlpcpypHo- 
yoro clupTa, Tak KaK NOCJe€LHHH B YCJOBMAX NPOBeLeHHA SKCMEPHMeHTA He 
fouBepraeTca THAporeHoJM3y B 3aMeTHbIX KOJIMYECTBAX. 

IIupe u Aname (7) ucceqopasu rHapupoBanue sTuu- U OyTHIdbypuaKap6u- 
JOOB B ONMCAHHEIX BIE YCNOBYAX M UPULWIM K aHaJOrMuHbIM PesyJbTaTaM: 
[pOMe aJIKHJITeTparHypodypniKapOnHOJOB noswyyaiucb NpOAyKTbl paculense- 
lus WuKsa — alkanvonbl HM asKaHOubl. 

Cmut u @yuexk (°), u3yuan PHApHpoBaHne cypana H ero OM xKaWUX TOMOVO- 
OB, a Take chypHJOBOrO CHUPTa H NHpOCMH3eBOH KHCJIOTHI B KUAKOM case 
, MpWcyTCTBuM NaTHHOBOrO KaTawusaTopa Afamca pv MOBBIIeHHBIX TemMne- 
aTypax, HalllJIM, YTO OCHOBHOH peakuveH B 9THX YCJIOBHAX ABMIAeTCA ruspore- 
OM3 WHKa MO sdupHOH cBA38H, NPUHBOAAMHU K OCOpasoBaHHIo coeqMHeHUH 
iusaTuyeckoro pga. Bpiwio ycTaHoBseHo, YTO xapakTep CoKoBoH rpynubl 
IpH MpounxX OWHAKOBbIX YCJIOBHAX OKa3bIBaeT pellalollee BIMAHHE Ha Ha- 
IpaBsleHve rufporeHosusa cdbypaHoBoro wWnkwJa. Tak, cusbBaH wu dypHJioBpiit 
imMpT pacijenssioTcs n0 C—O-cpa3sn 1—5 c oOpa30BaHHemM COOTBETCTBEHHO 
leHTaHoONa-2 wu neHTaHANONa-1,2, a rH~AporeHomM3 WukNa B MOJIeKysIe NHpo- 
JM3eBOH KUCOTbI NPOXOAMT MO sctupHOH cBAsH, CMexKHOH C KapCoKcHbHOK 
ipynnoH (cBa3b 1—2). OrHocuTeibHO MexaHu3Ma THfporeHousa cPypakoBoro 
kia Cmut u Dylek, B pe3yJIbTaTe CpaBHHTeIbHOrO H3y4eHHA THAPOTeHo- 
u3a @ypaHa uM TeTparuApowypauva, MpulusM K TeM Ke BHIBOJaM, 4TO H Kayd- 
au u Ananmc. 

Tugaporenomu3 romosoros dbypaHa B KAKO UM Napowok dasax MpoTeKaeT 
asMuHbIM oOOpasomM. IIpu TruapHpoBaHvH CHJIbBaHa Ha XpOMHTe MefM B 
KUAKOH dase No AaBsenuem BOLOposa PypaHoOBbI UNKI pacilelAeTCA NOYTH 
3 paBHo crenenu no C—O-cBasam 1—2 u 1—5 (4). B napopsok dase wa Hu- 
<enepom (5) uw MegHoM (°) KaTamM3aTopax :bypaHOBbI WHKJ B CHbBaHe pac- 
WeniseTcad TOMbKO B HallpaBseHun C—O-cBa3u, He CMexKHOH c OoKoBOn 
‘pynnon. 

BecbmMa cBoeo6pasHo MpoTekaeT rufporeHoH3s roMosorosp dypaHa B iapo- 
301 base Ha ckesleTHoM Ni—Al-Katanusatope (*). OtoT nocweqHuK, B OTMMUHE 
IT Apyrux KaTamM3zaTOpOB, OO/laqaeT 3aMeyaTeNbHOM CNOCOOHOCTbIO NPOBOLHTb 
wporenomus cbypavHosoro Wukia Kak no C—O-, tak u no C—C-cpassm (Tak 
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Ha3biBaeMblii «ConpAXeHHHI» THAporenoym3), BCweqCTBMe YerO M3 TOMOVJIOL j 
tbypaHa OOpasyiorcaA asiMdaTHuecKHe CMpTbl U KeTOHbI C YKOPOYeHHOM yrs 
polHol wWerbio. Bce romoorH tbypaka, MMerOWHe aJIKWJIbHbIM WIM aJIKeHHY 
Hbiit 3AMeCTHTeIb B &-HOJIOKeEHHH, HperepleBatoT FHAporeHo/u3 B Tpex EM 
IIpaBJICHHAX, KaK 9TO BHAHO H3 HM KecweLyrouleh CXeMbI: f 


Pa3 pps cBASK 1-5 


CHyCH2CHs — CR I 


4 3 ) 
ae: | “! | Paspus cease 1-5 a 4-5 CH3CHa- C— P Il 
Nee il 
" 
i 
CHj~G-R Ml 
O 


Peakuua ruf~porenomu3a roMoworos dbypana Ha Ni—Al-karamms3arTope C1 
HOBHTCA peocbJayaiomel mpH TemMepatypax Bye 150°. Huxxe stoh TeMrp 
paTypbl amkusdpypaHbl C BbICOKHMM BbIXOaMH TpeBpallaworcxh B COOTBETCH 
BYOWMe alKusITerparuypodpypanpl. HanpaBmenne ruporeHosu3sa Wnkla § 
“-aKWpypanax CYyILeCTBeEHHbIM O6pa30M 3aBHcHT OT TemMepatypbHl. IIpu 17, 
vu Ooulee HH3KHX TeMMepaTypax (bypaHOBblit WHK paculenIAeTCA MOUTH HCKIE 
YHTeIbHO B HanpaBsenuu I u I], a up Gowlee BHICOKOM TemMepaType — Takys 
uw B HanpaBaenun III. [Ipu srom oTHOCHTesbHaA YCTOMYMBOCTh yrulepok — 
yrsepoqubx cpi3ei 3—4 nu 4—5 B 3aBHCMMOCTH OT TeMIepaTypbI H3MeHAeT 
B OOpaTHOM TlOpAKe: C NOBbIMIeHHeM TeMMepaTypbl CTAOWJIbHOCTh CBA3H 4—] 
yBeHuMBaeTcaA, a cBI3H 3—4 — yMenbiaeTca. Kak HM Ha IWlaTHHOBOM KaTh 
JiugaTope, PHAporenomu3 PypaHoBoro WukKsMa B IpHcyTcTBUH CKemeTHOrO Ni —z 
KaTaJld3aTopa He IpOxoquT Yepes cTalWio THAPHpOBaHHA JBOHHbIX CBA 
B UMKJIe, TAK KaK rOMOJIOrM TeTparuApodypabha B CpaBHHMbIX YCJIOBUAX PUAp. 
POBaHHA OKa3bIBalOTCA Oo/lee YCTOHUMBbIMH, YeM aJIKHI:ypaHbl (°). 

Tako MexaHH3M THAporeHowiM3a (pypaHOBoro WMKIa, NO-BUMMOMy, cJlelyt 
CUHTATb OOWIMM, MOCKOJIbKY H Ha ApyrHx KaTasM3aTopax (xpomur mMegn (4 
HUKeJIb (°)) HaOmolaeTcA Takasl Ke OTHOCHTeJIbHaA YCTOMYMBOCTL (bypaHoOBO! 
WM TeTparuypodpypavkoporo Kkovrell. 

YKa3aHHBble BbIMe HCCIEOBAHHA MOSBOAIOT CHeaTb BbIBOA, YTO FHApPOTi 
HOJIM3 PypaHOBOrO WMKJIa 3aBUCHT B OOUIeM Cly4ae OT MPHpOsbl KaTaHsaTopi 
XapakTepa OOKOBOrO 3aMeCTHTeJIA, TeMMepaTypbl HM OT cnoco6a upoBeyeHH| 
peakIMH (KHIKad uM TapoBasn (pasa). 

B HacTosujeh paOore MbI McciemoBasiM peakHIO THAporenomu3a «-3aMe 
II{@HHbIX TOMOJOroB (bypaHa B HapoBol dase Ha waTHHe (15%), orsjoxeHHO 
Ha AKTHBHPOBaHHOM OepesoBom yrule. B peakuHio ObWIM B3ATbI rOMOsOrH cbypa 
C QIMHOH OoKoBOK Wenu or C, fo C;, 4¥To NO3BONAO CYAMTS O BIMAHMM IH 
yriepolHoH WenH OOKOBOM aJIKHJIbHOM TpyMbl Ha XapakTep ruyporeHomns 
(pypaHoporo Wukda. YeraHOBeHO, YTO He3aBHCHMO OT JJIMHbI OOKOBOTO 3aME 
CTHTeIA (PyYPaHOBHIt MK B a-alKuIpypanax Mp rHApupoBaHuu B TapoBo 
(pase Ha lWlaTHHApOBaHHOM yrsae Up 275° noMHOCTHIO pacilensisercs 10 C— 
cBa3v 1—5, He cmexHOLi c 6OKOBOM rpynmon: 


‘7 1° 
Leg Sener ae 
Bo 2 fe) 


B pesyibTate peakuu oOpasylorca amndaTwuecKkHe KeTOH! C BbIxoZamu 90— 
95% or Teopetuyeckoro. pu sro Tremmeparype B MmpokyKTax peakuMH H 
YAalOch OOHAPYAUTH CKOJIbKO-HHOYAb 3aMeTHOTO KOMMUeCTBA aKMNITeTparH 
apothypakos. Ojnako mpu Oomee HusKoli Temneparype (230°) u3 KaTamH3ata 
NOAYTCHHOrO THIPHpOBaHweM &-xA-lIpomMdypanHa, KpoMe YrenTaHoHa-4 Obl 


BbIAeeH TakxKe %-A-MpounTerparnspodbypaH B KosuuecTBe 16% oT Beca Ka 
Tausata. 
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CiefoBaTebHo, Oomee Hu3KaH TemllepaTypa cmocoOcTByer lpoTeKaHH1o 
akin THAPOreHv3alyn ABOWMHHIX CBA38eH B (ypaHOBOM IMKJIe, a MOBBIIICH- 
a — ruAporenomusy sdupHokw cBa3su 1—5. 


IKCHNe€pUMeHTAABHAA UacTh 


Kataausatop. Axrupupopanuplit yromb nponurbiBascs paccun- 
HHBIM KOJIMYCCTBOM paCTBOpa MvaTHHOXJIOPUCTOBOROpOAHOH KUCIOTEI v4 
ITEM BOCCTAHABJIMBAJICA BONOPONOM B peaKIMOHHOK TpyOKe npwu 200—250°. 
aTausaTop cofepxkan 15% merkogucnepcHol Pt. 

Mcxoaupe pemecrtsa. Tomosoru pypana CHHTe€3HPOBaJIHCb 10 
elyrouleh oOmeli cxeme: 


e RMgX | Al2O3 ° l I | 
[ ey {Jeo 350° [ aed uN ieee 
ne O re) 
| | Ni, Pd | | 
| Se +H, 20° FS ae 


MCTbI€ aJIKWJI- WH aJIKeCHWJIPYPaHbl BbIJeIATHCh U3 UpOAyKTOB JeruspaTaun 
asrOHKOM Ha KoOOHKe 9dPeKTHBHOCTbIO OKONO 40 T. T. Takum tlyTem Oblu 
OYUYEHI &-STHII-, %-H-MpOMM-, &-A-OyTHI HU &-N-amusdypanbl. Uucrpiii cusb- 
aH ObII NowyYeH M3 WpofaxKnoro Wpenapata oOpaOorkoli moceqHero HaT- 
WeM HW pa3roHKOH Ha sdekTHBHOH KosoHKe. B ta6n. | npupenenni cbusH- 
reckHe CBOHCTBA %-aJIKUJIPYpaHoB. 


Taodmunma 1 
lomomoru T. kum., °C/mmM qo 20 
cypana Pi. cre 4 1D, 
CyubBaH 63—64/750 0,9120 324 


1,4 
a-OTHApy pat 94—91 , 5/750 0,9048 | 1,4402 
a-H-IIponumpy- | 144—41415/745 0,8876 | 1,4 

pau 
a-n-Bytunbypay | 139,5—140,2/750} 0,8877 | 14, 
a-H-Amunpypan | 163,6—164/745 | 0,8835 | 1, 


YcnOBUAH MpoBeReHHA 9KCTeEPUMeHTA. IuApHNpoBaHne 
‘OMOJIOrOB dbypaHa MIpoBoAHOCcb B NpoTOUHOH cucTeme mipu 275 +- 3°. Peax- 
Op MpelctaBad coOol KBapueBylo TpyOKy AwHHOK 120 cm c BHyTpeHHUM jMa- 
wetpoM 18 mm. Temmeparypa W3MepsJiacb XPOMeJIb-aJlioMeleBOH TepMonapow 
3 cepesuHe clod KaTausatopa. McxofHoe BellecTBO NowaBasiocb B 30Hy peakHu 
» OObEMHOM CKOpocTHIO 0,1 act. 

AHanu3 UMpokhykTtoB peakuuu. Ilonyyenupie B pe3synbtate 
WIPMpOBaHUA KaTasM3aTbI NWocse BLICYIMBaHMA NOTaWIOM MOXBeprasiucb peKe 
wbUKAaMH Ha KoNOHKe 3¢dpexTuBHocTbio B 40 T. T. SaTeM KeTOHbI UeHTUpu- 
[MpoBaJIcb yepe3s COOTBeTCTBYIOMNNe CceMMKapOasonb!l. B tab. 2 npuBeweHbl 


Ta6aunma 2 


oe ase 90 92 T. W0. 

TIpoxy a T. xun., °C dj, ny | cemukap6a- 
ruaporenomusal # 3s 30HOB, °C 
ea) 


Tleptanou-2} 95 | 101—101,5 |0,8081]1,3912} 410 
Texcanou-3 | 90 123—124 |0,8169)1,4006} 110 
Tenranou-4 93 | 142,5—143 |0,8176)1,4085) 4132 
Oxranou-4 | 95 166,95 0,8190/4 , 4135 95 
Honanon-4 | 92 186—187 |0,8236|1 , 4205 85 


623 


BbIXOJbI H (PU3HYeCKHe CBOMCTBA TO/YYeHHbIX KeTOHOB HM TeMMepaTypbl M2} 
JIGHHA UX CeMHKapOa3OHOB. iy 


BuBO HE 


HaliqeHo, uTo pu ruypupoBaHuH «-alKHcypanoB B NapoBok dase Mj) 
275° Ha [WlaTHHHpOBaHHOM yTvie MIpoWcxOAMT CeeKTHBHbIM TruAporevosipi 


if 


dbypavosoro uwnkKsa no C—O-cpa3u 1—5,B pesyabTaTe vero OOpasyloTcsA aude 
THYeCKHe K€TOHbI C BbICOKHMH BbIXOJaMH. | 


MuctutyT opraunuecko XMMHH Tloctynuao 
um. H. Jl. 3ennuckoro 10 VII 1957 
AxkafemuH Hayk CCCP 


UMTMPOBAHHAA JIATEPATYPA 


1W. Kaufmann, R. Adams, J. Am. Chem. Soc., 45, 3029 (1923). 2, J. Pif 
rce, R. Adams, J. Am. Chem. Soc., 47, 1098 (1925). * H. Smith, J. F 7am 
J. Am. Chem. Soc., 71, 415 (1949), 4R. Connor, H. Adkins, J. Am. Chena 
Soc., 54, 4687 (1932). §>C. Wilson, J.Am.Chem.Soc., 70, 1313 (1948). ° J. Bren 
ner et al., Aura. nar. 63408 (1950); Chem. Abstr., 49, 1175 (1955). 7N. Chouiki® 
I. Belski, Bull. Soc. Chim. Ne 11—12, 1556 (1956). °®H. Wy Il y woe 
B. A. Tyaynos, WH. ® Beasnekua, KOX, 25, 1175 (1955). 
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oxnagn Akafemun wayrk CCCP 
1957. Tom 116, Ni 4 


_@H3HYECKAA XHMHA 


B. B. BAKAKHH, 4uen-koppecnongent AH CCCP H. H. MJIAKCHH 
nw E. M. 4UANJIbBIFHHA 


BJIMAHME' TA3OB HA ®JIOTHPYEMOCTb HEKOTOPbIX 
HECYJIb®UJHbIX} MHHEPAJIOB B 3ABHCHMOCTH 
OT UX KPHCTAJIJIMYECKOM CTPYKTYPbI 


H3yyenue BAMAHHA Tra3s0B Ha @oTalMIo HecyJb(MANbIX MMHEpaJIOB M0- 
OJIMJIO YCTaHOBHTb pa3JIH4Hble acOpOUMOHHble U (bOTalWOHHbIe CBOLCTBAa 
JHOOPpHTa WH OapuTa, 3aBucALIMe OT BO3JeHCTBHA Ha HUX rasoB (+). 

_ Tak, B ycnoBuax dloTayuv B NyJbie Np BbICOKOM KOHUeHTpallwu pac- 
OpeHHOrO KUCJIOposa *ullOopuT PoTUupyeT HM BOTCYTCTBHe coOupaTema; GapuT, 
Ke B MAKCHM@JIbHO HaCbIIeHHOH KHCJIOPOAOM MyuIble, NepeXoAuT B NeHHbIA 
DOAYKT TOJIbKO IPH HaslMunH coOupateaa. 

OrmeyeHo, 4TO Ha OapuT, NoOsBepraBiinlica paHee jelcTBHIO KUCOpora, 
WTeIbHad OOpaOoTKa a30TOM CYLIeECTBeHHO He BJIMAeT — OapuT ycTotunBo 
XpaHaeT NepBOHavaIbHO TpHwoOpeTeHHyio (biorupyemocTb. Wso0TalMOHHaA 
KTHBHOCTb (PyOOpHTa, B OTMMYHE OT Capita, CHM KaeTCA B YCJOBMUAX HeJO- 
TaTKa KHClOpoOya B MyJIblle, H POTANMOHHHIM sPekT OcTHraeTca Tem BBIILIe, 
M OouIbIue KOHUeHTpalluA KMCOpoOsa B pacTBope. DOOpUT MOcTe THaTebHOH 
pa6oTKH a30TOM TepxeT CHOCOGHOCTb (IOTUPOBaTb, a COOHpaTelb — 3akpel- 
ATbCA Ha MHHepaie. 

UcceqoBaHuaMy, BbINOJIHCHHbIMH Ha IpelM3HOHHOM ycTaHOBKe, ONHCaHHOK 
aHee (1°), Ha 4HMCTHIX MUHepasax — (miooputTe SaOatiKambcKorO MecTopoxye- 
Wa UW OapuTe MecTopoxyeHua TypKkmexnckoH CCP — ycTaHoBJieHbl BBbICKa- 
aHHble BbIle MOsOKeHHA. ONbITHI Bech Ha MHHepadax Cc KpyMHOCTbIO 3epeH 
,10—0,074 mm; Hapecka MuHepana 20 r; o3MpoBKa ovleata HaTpua 50 1/7; 
WIOTaIMA Beach 6e3 NoOaBKH wWenoyww; T:K = 1:5. 

IIpuroropieHve MHHepavia K OMbITy, O6eCKHCIOpOKUBaHHeE BOLI U cploTa- 
Wi BeIMCb B TOKe aprona (99,95% uucroro aprona), a Take a30Ta (99,00 % 
MCTOrO a30TAa), IPH4YeM NOCNeLHHH NOABeprasica OUMCTKe OT MpuMeceH KUCJIO- 
Oa B 3JIeKTpH4eCcKOH Ney, HanoJIHeHHOH paHyJIMpOBaHHOH OKHCbIO MeJIi. 
.KTHBHaA Melb Tosy4eHa BOCCTAHOBJIeHHeM BOJOPOAOM pH HarpeBe mew 
0 450° (7). a aHamu3a HMYTOKHO MaJIbIX KOHUeCHTpalMl KUCMOposa B OUN- 
|CHHOM ra3e HCMob30BasIcA KOMOPpMMeTpHyecKkuH MeTox Myxyana (*). Lua 
MbITOB IIPHMeHAJICA a30T, B KOTOPOM OTCYTCTBOBaIa IIpHMeCb KUcJIOposa. 

OnbITbI NOKa3aJIM, YTO B pesyJIbTaTe (PNOTAWMU pH HOPMaJIbHOH KOHIWeHTpa- 
WU pacTBOPeHHOrO B IyJibrie Kucopoya (9,55 Mr/J) B KOHIWeHTpaT NepexoAuT 
4% cmooputa. Ilocne TujaTembHOH OYMCTKM NOBepXHOCTH MHHepasa OT al- 
p6upoBaHHorO Ha Hel KHCOpoya HW CHWXKeEHHA KOHIeCHTpalMu KUCMOposa 
nybne Zo 0,2 mr/n d@aoTupyemocts d.lr~ooputa pesKO MOHWKaeTcCA — BbIXO] 
MHepana B TeHHbIM mpokyKT cocraBasder aMub 4—5%. Ilo Mepe toro, 
aK KOHI[CHTpallMA KUCIOpoya B MyJible yBeMuMBaetca LO 7 Mr/n, 3aTeM 70 
3,88 mr/m, uw, HakoHen, Yo 41,35 mr/a, HM BbIXOA PsloopuTa B KOHIWeHTpaT 
3eIMUHBaeTCH, cooTBeTcTBeHHO, oO 15,15; 53,20 u 81,20%. IIpu SOonbmon 
JHUEHTpPalluM KUcoposa B Nysbne BpeMA loTayMnH CHM KaeTcA BABOe: 
15—20 mux. yo 6—10 muH. 
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IIpu mpopeyenuu onbiros dlorayuH OapuTa, MOBepXHOCTb KOTOporO paH 
H3MCHECHA BOS eHCTBHeM KHCOpOa, B Cpeyle a30Ta HW AproHa B aHAaOFMYHbIX YCuI 
BUAX 3AMeTHOTO CHWKeHHA loTHpyemMocTH He HaOmoganocb. II[pu droraut 
B UYJible C M@KCHMaJIbHO CHH2%Ke€HHOH KOHIWeHTpallueH KucJoposa (0,17; 
0,20 mr/u) u3sBseueHve OapuTa B KOHIWeHTpaT HEH3MeCHHO OCTaeTCA Ha YPOB) 
97—95,8%. 

Bce 9To moKa3bIBaeT, YTO (bOTAI\MOHHaA AKTMBHOCTb OapTa MaJlIO H3M 
HACTCA OT H3MCHEHHA KOHI[CHTpalWn KUCIOpoOsa B pacTBOpe, ECM TOJbKO 1 
IIOBEPXHOCTH ero paHee ascop6upoBaH Kucopoy. Haobopor, cjoralMoHHE 


aV2=7684A——— 
tH 
YZ LAG - YN: hdl ke Li 4 
Yi" GAZA : 
(7 Nia, IF a) (lied WM 
ZN Ae VY) 
LL; Yi 4 i Hj y ; ) 
IK 4 y /, 4 Ne 
nea Z eel Z AN 2 ig Ally Gy y, Hy 
IN ZZ o typ We NIH 4] yy WZ £¥ 
LOM EMI AGH NZ 
GH \Z Yl \ Za y GZ Vy), | 
tah AA | lit a1 Z 
Or Oa 
Puce. 4 


Puc. 1. [[poexuna crpyKtypbi bo0oputa CaF2 ua mmocKkocTb cnalinocty (111) 
Puc, 2. I[poexuna crpyKtypp! Gaputa BaSO, na nuocKocrh cnalinocTn (010) 


CBOKCTBa (JIOOPHTa B 3Ha4UHTeIbHOM Mepe 3aBHCAT OT COepRaHUA KUCMOPO}J 
B llyJIblle: BBefeHHe KHclOpofa B pacTBOp cnocobcTByer TysMeH oTHpy 
MOCTH (PJUOOPUTa, YBeJIMUMBaeT CKOPOCTh NpWIMNAaHHA wacTHI, K Nysbipbka 
BosyxXa, CHMKaeT Bpema dsloramun. CoOupatesbHble CBOHCTBa OleaTa HaTpy 
BOSpacTaloT IPH MOBbILICHHH KOHMeHTpalun KUCTOpOda B OAHOM dase. : 

YcTaHOBJeHHast BbIMe 3aBHCHMOCTD (bOTAIMOHHOrO MOBeLeHHA CpL0OpHy, 
HM OapWTa, BO3SMOXKHO, OObACHAeTCA OCOOeCHHOCTAMHM KPHCTaJIMYeCKOH CTPYF 
TYPbl, eCJIHM Yy4eCTb, YTO paspylieHHe MHHepalOB B Mpomecce H3MeJIbueH 
TIPOMCXOUT IIpe€HMYUIECTBeEHHO TIO TWOCKOCTAM  ClaHHOCTH — MJIOCKOCTA, 
MMEIOINHM OlIpeAeIeCHHbIM KpHCTaJIorpaduyeckuH WU KPHCTaWJIOXHMHUeCKH, 
CMBICJI, H YTO MOJIEKYIAPHO-PU3HYeCKHe CBOHMCTBa OOPa3YIOWIMXCA MPH 3TO, 
NOBepXHOCTeH OpedelAoTCA MX XHMMel HM TONOrpaduelt. 

Ha puc. 1 u 2 janbl mpoekyun crpyKtTyp cbsrooputa u Gaputa Ha TOCKOCT, 
cnatinoctu (*°)*. Tlonuxeuve HHTeCHCMBHOCTH OKPpacKH yKa3bIBaeT Ha CTeMeH 
yAaleHua MoHOB OT ToBepxHocTH. Ha pucyHkax JaHbl BeMYMHbI HEKOMMICE 
CHPOB@HHbIX 9JIEKTPOCTATHYCCKUX 3apAOB; pacueT MOCeLMHHX Mid OapMT 
TIpOW3sBemeH O4CHb T1pHOmMxKeHHO, 6e3 yueTa cTeneHH KOBaJICHTHOCT. 
cBaselt (7), 

Y dsmooprta Ha6smoaetca paBHOMepHoe paciipeseseHHe OMHAKOBBIX TI 
BeJIMYHHE MOJOMKUTEMbHBIX H OTPUUATeIbHbIX 3apsiqoB. Mpespiuenve B pacuc 
JIOKeCHHH HX WeHTPOB HeBeHKO (0,785 A npn pakuycax HOHOB Kaba 1,04 4 
u ropa 1,43 A). Hycrorst Haq uoHamu tropa HuKeMexKallero COA CpaBHy 
TeIbHO MaJIbI WH 9KPAHMPOBaHb! HOHAMN BHIIUeMeKANINXx cuo0eB. Takum o6pa30m. 
NOBEPXHOCTh *POOPHTa OTMMYAeTCHA HUSKOM pembecHOCTHIO, a ero NOBep XHOCT 


“ Hecopepmiennad cnaitnocth mo (010) ucnomp30Bana, Kak HavOonee HarasHO OTparKaromla’ 
XapakTep sHeprerTnyeckux H TOMOrpapHyeckuXx pasAHYH B MOBEPXHOCTHOM C.l0e ABYX MHHepauo 
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e MOJeKYJIApHOe Tole XapakTepH3yeTCA PABHOMEePHOCThIO H HeOOJIbION Ben 
YHHOK HallpAKeHHOCTH (BEIM4UMHA OTJEMbHbIX HEKOMICHCHPOBaHHIX 9J1eKTPO- 
aTH4ecKUX 3apANOB He lpeBbiuaer 4/4). 

[lopepxHocTb Oapvita, HalpoTuB, OTIMYaeTCH 3HAUHTeIbHbIMH pasJIMUHAMH 
BeJIMUMHAX HEKOMIICHCHPOBaHHbIX 3apAOB HW pe3KO BbIparxKeHHOH HepaBHoO- 
PHOCTbIO MX pacipeleeHHA B rpaHuax 2JleMeHTapHOH sueKu. Bmecre c 
BECTHOM «PbIXJIOCTbIOy paCMOJIOXKeHHA HOHOB HM HadJMunemM OOJIbUIHxX HepoB- 
cTeH (lpeBbiueHHe WeHTPpOB 3apAOB B MOBepXHOCTHOM  cjloe ocTuraerT 
A Tipu pafluycax wonos Oapua 1,38 A u kucsopoga 1,36 A) 9sT0 o6ycnoB.H- 
eT H€PaBHOMEPHOCTh MOBePpXHOCTHOFO MOJIeKYJIAPHOFO MOA, ero OOJIbILYIO 
DpAXKeHHOCTh B MeCTaX JIOKAJIM3aIlHH AKTHBHbIX IeHTPOB — 3apAOB C Be- 
quHaMH > 1/5, ; 

M3 cka3aHHoro Bblle CJlelyerT Uperxkde Bcero OObACHeHHE pa3sIM4UA B rH- 
aTHpyemocTv OOOHX MuHepaioB. Tak, HeBbICOKaH MO CpaBHeHHIo c 6apvToM 
ApaTUpOBaHHOCTh MOBepXHOCTH OOpHTa, MO3SBOJIAIOMIaH B HEKOTOPHIX 
yuaAix TOBOPHTb O efo ecTecTBeHHOHK dsoTupyemMocTu, OOYCJIOBIMBaeTCA, BO- 
PBbIX, MeHbiueH BeIMYHHOH HeKOMIeHCHPOBaHHbIX 3aPAOB U, BO-BTOPbIX, 
YAIUMM COOTHOWeHHeM TWIOWaleH acopOupyemol MOJIeKYyJIbI BObI HU «3u1e- 
eHTapHol auelikuy CaF, “). IlocmequHee o3Hayuaer, UTO NOCaqouHaA MOMayKa 
OJeKYbI BEMMKAa TO CpaBHeHHiO C TIOWaMbIo, Ha KOTOPylo pacipocTpaHsetca 
HCTBHe COOTBeTCTBY!OIerO HOHA, H YaCTb MOMeKYsI BOOOIIe He MOKeT CcOJH- 
TbCA C IIPMTAHBAIOUIMM HOHOM JO HeMocpeCTBeHHOTO KOHTaKTa. Kpome Toro, 
HOCHT@JIbHaA POBHOCTb MOBepXHOCTH, HapAy C OTCYTCTBHeM CHJIbHBIX 3a- 
AMOB, CHOcOOcTBYyeT HeNPOUHOCTH VW MOABHXHOCTH rMApaTHOrO CVO“. 

_ [logqo6upim xe o6pa30m ocoOeHHOCTH NOBepXHOCTHOTO MoJIeKyJIApHOrO 
OA ONpeeIAIOT TOBeeHHe PaCTBOPeHHHIX B MyJible Fa30B, B3aHMoOelcTBHe 
OTOPbIX C NOBEPXHOCTHIO MHHEPAJIOB, CCJIM OTBJICUBCA OT XAMHYECKUX 3CPPeKTOB, 
BOMMTCA K Mu3sn4ecKoH aycopOunn. B pesyibrare 9kpaHHpoBaHHA alcopOu- 
YeMbIMH MOJe€KYJaMHW CHJIOBOrO T10JIA MOBepXHOCTH HU3MeHAeTCA ee CYMMapHad 
WpaTHpoBaHHocTb. B cBoro ouepelb, lpediecTByoujad acopoOuun ucdpy- 
Wa Ta30B K MOBePXHOCTH 3aBHCHT OT yYHOpAMOYeHHOCTH AuMOeH TH_paTHor 
6oouKM. OuepufHa HenocpeACTBeHHad B3aHMOCBA3b Mey CTeneHbIO ruspa- 
MPOBaHHOCTH TMOBepXHOCTH MU acopOluen elo ra3soB. 

CreneHb HOBbIINeHHA THApooOuocTH B pesyJbTaTe (u3uy4eCKOH acopoOunu 
a30B U3 pacTBOpa cJlelyeT, B OOMICM, CBASATb C BeJIMYHHOM HallpAxKeHHOCTH 
IOBEpXHOCTHOTO TOJIA. GaBHCHMOCTbh OOpaTHas: YeEM MeHbIUe HallpAXKeHHOCTh 
OIA, TEM Gosbie sdcdekT 9kKPAaHHPOBAHUA ero aCOPOUpPYyeMbIMH MOJIeK yJaMH. 
JalpumMep, KucJlopok B oTcyTcTBHe coOupatTeiaA He BAMAeT Ha *loTupye- 
focrb Gaputa Mu kBapua (7) («CHJIbHOe» Noe) HM 3HAYMTeIbHO yslyumaer (PpoTH- 
yyemocTb (piliooputTa («cma6oe» Moule) BIWOTh JO BO8MOXHOCTH OeCKOJJIeKTOp- 
oH cboTaluu ero B YCJIOBUAX OOJbINOH HAaCbIL[eCHHOCTH NyYVJIbIIBI. 


Heo6parumoctTb BJIMAHMA KUCOpoya Ha (oTHpyeMocTb OapuTa, BepOATHO, 
BA3aHa C OCOOOM MpOUHOCTbIO 3aKpelJIeHHA YACTH MOJIEKYJI KUCMOpOAa B ONpe- 
@eHHbIX IeHTpaxX MOBepXxHOCTH OapHTa, XapakTep HeOAHOpOAHOCTH KOTOpOK 
Howe jomycKaer Takoe Mpemqnomowenne. Saecb UMeeTCA CJlyya, korga, 
pome dusvuseckoro xapakrepa aJcopOWUMH, HeOOXOXHMO YUUTHIBATb TaK2Ke 
O3MOXKHOCTh HasloxKeHHusA XemMocop6uMoHHOrO sdpexta. Bonpoc stor Tpedbyer 
HelWasIbHOrO PaCCMOTpeHHA, HM B HACTOAMel paOoTre Mbl OrpaHHYHMCHA 3ame- 
aHHeM. 

B cayyae KuCMOpoda — CHIbHO SeEKTPOOTPUUaTebHOrO 3JIeMeHTa, OOJIa- 
aiolerO CPOJCTBOM K 3JIEKTPOHY, — HaJlo2%eHHe XeMOCOPONMH HeCOMHeHHO, 
CIM YYeCTb, YTO OOJbIUMHCTBO KPHCTAJIOB COepxUT BCAKOTO pola MHKpoO- 
ebexTpl (°), MpHBOLAMMe K HCOMHOPOMHOCTH MOBepXHOCTHHIX IHeprerTHyecKUX 
OCTOAHH HM Cy Kale WeHTpamMu acopOunu. XemocopOupoBaHHble UOHBI WIM 
OIeKYIbI KHcMOpOZa, OY€BHAHO, B CBOIO OYepeb AKTHBUPYIOT NOBepXHOCTb 
qcopOeHta, 10 KpaliHeli mepe onpeyeieHHble yuacTKM ee, CnocoOcTBy” mocule- 
yloujeli amcopOuuH MosleKy coOupatesx. MmenHo 9Ta cTopoHa cnenudu- 
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YeECKOrO BOseHCTBUA KHCOpoya OOycJIOBMBaeT B OOULEM culy4ae ero Han6o, 


llylO — 10 CpaBHeHHiO C ApyrHMu rasamMH — afcopOuMoHHyIo u dboTannc 
HY!0 AKTHBHOCTD. 


Tlocrynu.10 
20 V 1957 


UHTHPOBAHHAA JIMTEPATYPA 


2 

5 (1933). 4 Ix. I. aua u xp., Cucrema MuHepamoruH, 2, MWJI, 19538. 5H. B. £E 
108, Munepan. c6opn. JIbBosck. reon. o6m., Nd 4, 25 (1950). §©P. Hartman, W. Pe 
dok, Acta Cryst., 8, Ne 9, 521 (1955). 7 JI. Tlayauaur, Ipupona xumuyeckoli cpa 
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Jloxnayn Akagemun nayx CCCP 
1957. Tom 116, Ni 4 


PHZ3HYECKAA XHMHA 


H. A. PPHUIHH, C. C. BOIOWKHA u M. M. FYQMMOB 


O MEXAHH3ME CBAPHBAHUSA OPrAHHYECKUMX CTEKOUJI 
(ITpedcmaeaexo axademuxom B. A. Kapeunom 18 IV 1957) 


Jlo nocieqHero BpeMeHH Tipupoda ABIeHHH, JexKaUIMx B OCHOBe TaKOro 
aKTHYeCKH BaXKHOrO Mpowecca, Kak CBApHBaHHe OpraHuyeCcKHX CTeKOJ, OcTa- 
Wacb HeEBbIACHeHHOH. Mcxoya 43 WOBOJIbHO paclipocTpaHeHHOrO MHeHHA, YTO 
PesHOHHbIe ABJICHHA OOYCJIOBJICHbI JeHCTBHEM TOJIbKO MOJICKYJIAPHBIX CH 
.*), CBApHBaHve OpraHHuecKHX CTCKOJI MO2XKHO MOMbITATbCA CBECTH K pa3MaAr- 
HHIO COMNpPHKacalolHxXcA OBepXHOCTeH BbICOKONOIMMepa H YyBeJHYeHHIO 
JeACTBHe STOTO HCTHHHOM MOBepXHOCTH KOHTaKTa. OfHaKkO, Kak ObwWIO TloKa- 
Ho (°,*), MeHCTBUA OLHUX MECXKMOJIECKYJIAPHbIX CHJI COBEPICHHO HeOcTaTOUHO, 
TOObI OOecneyHTb OoJiee HH MeHee 3HAYHTeEIbHY!IO CHJIY CHeNeHHA MeXxKTLy 
BYMA OOpa3sliaMH BbICOKONOMMepa, MpHBeeHHbIMH flax%Ke B CaMblii TeCHbIli 
OHTAKT. 

 Henb3a Hcnob30BaTb JWIX OObACHeEHHA MeXAaHH3Ma CBapHBaHuA CTeKON 
 SJIeKTpHuecKylo TeopHio ajre3Hu. UpegsmowenHyio Jleparnupim u Kporto- 
ou (?,°), WocKObKy B 3TOM Cyly4yae UMeeT MeCTO ABJIeHHe ayToresHH (caMo- 
umaHuaA) U OOpasoBaHHe ABOMHOFO JIeEKTPHYeECKOrO CJIOA MaJIOBEpOATHO. 

_ [Ipome scero oObACHHTh ABJICHHE CBapHBaHHA OpraHMyeCKHX CTeKON C 
OUKH 3peHHaA Auddy3sHoHHOorO MexaHu3ma ayToresun (* 72°), 

B HacTOAIeM COO6IICHHH MpPHBOAATCA HeEKOTOPbIe JKCIMePHMeHTAaJIbHbIe 
aHHble, NMOATBep Karle, YO CBapMBaHMe CTeKOM CBOANTCA K Audpy3uu 
e@NHbIX MOJICKYJI WIM %e y4acTKOB U3 OAHOTO OOpa3sya B Apyrow. Pa6ory 
€IH Ha IIPOMbIILWICHHOM OpraHHyeckOM CTeKJIe — NOJIMMeTHJIMeTakphulaTe — 
ak HelllacTHpuuMpoBaHHOM, Tak H MlacTH@uWApoBaHHOM, coyepxKawiem 6% 
yuOyTusdprasata. 

Jipe MpAMOYyroububle TWwaCTHHKH Opranvyeckoro cTeKJIa Cc TiaqKHMu dpe- 
€POBaHHbIMH TOPIaMH MOMellasH MexKLy TBYMA IHTaMM 3 TeMVIOM30/IAHOH- 
oro MaTepHawia, IPHxKUMaJIM CBapuBaeMble TOP! Apyr K Apyry ycuuvemM, Ha- 
PaBJIeHHbIM BUOJb MIOCKOCTH MaCTHH, H pasorpeBaIH MeCTO KOHTAKTA C [10- 
OUIbIO Y3KHX 93ICKTPOHarpeBaTeleH COMPOTHBJICHHA, BpCSaHHbIX B IMVJIMTHI. 
BapoOdHoe MpHcnocoOseHve MO3BOAJIO H3MeCHATb YCHJIMe 3aMpeccOoBKH B jO- 
OIbHO IUMpOKOM MHTepBasie. Hamuune mT B CBapOdHOM MpHcnocoOeHuH 
CKO4aIO + 3aMeTHYyIO § JecsbopMallMio oOOpa3iloB, pa3MAruaBlUHxcA B MecTe 
OHTaKTa BcJIeqcTBHe HarpeBa. Ilocne wocTuxKeHHA 3afaHHOH TeMlepaTypHl, 
TO mpoucxoxuso 3a 15—20 muu., OOpasubl BbIepxUBaIM B TAKOM IOJIO%KeHHH 
mpeeleHHoe BpemMa (BPeMA CBaPpHBaHHA) HM OXaKaIM, He BLIHHMad H3 Npu- 
nocoO1eHua 

B HekoTopbix cayuaax MomyYeHHble TAKUM OOpa30M CBapeHHble OOpasilbl 
OBepraH JONOMHUTebHOM TepMoo6paG6orKe. TepMooOpaOorka cBapeHHbIx 
\pasoB MpHMeHseTcH Ha MpakTHKe JIA YCTpaHeHHA OCTATOUHIX HanpsAxKe- 
Wii B OpraHH¥ecKOM cTeKJIe M YMeHbIWeHHA epopMalMu B OOsmacTH WBA. 

CpapeHHble O6paslbl mogBeprau UcnbITaHMio Ha paspbIB B HanpaBseHun, 
OPMAJIbHOM K TIIOCKOCTH KOHTAKTA, C MOMOM{bIO OOBIYHO IIPHHATHIX AA STON 
eM JiMHaMoMeTpoB. Kak mpaBnvi0, pa3pbIB CBapeHHBIX OOpa3sl0B Npovcxoqun 
9 IMIOCKOCTH TePpBOHaYaJIbHOrO KOHTAKTA€. 
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CyulecTBeHHO, UTO TIpH Harpy2xKeHMH OOpasoB BIVIOTb MO pa3pbIBHOM H 
rpy3KH C NOMOMMbIO HaGJIOAeHHA B NOAAPH3OBAHHOM CBeTe HEIb3A 6pII0 OOH 
Py2KUTb HepaBHOMePHOCTeH pactipeseeHHA HallpA%KeHHH B MJIOCKOCTH CBa 
Horo wiBa. Ha ocHoBaHuu 3TOrO MOXKHO CUHTAaTb, YTO NMOJYYeHHbIe 3HayeH], 
COMNPOTUBJICHHA pasPbIBY ABJIAIOTCA KOJIMYeCCTBEHHOK xapakTepHcTHKOH ayT 
re3HOHHOM MpoyHocru. Cuefyer, OMHaKO, 3aMeTHTb, YTO HaMMeHHaA TAKUM oOp 
30M ayTOre3HOHHasd MpOuHOCTbh 5 OMpefemAeTcH He TObKO Aud@ipysveh Mak 
MONeKYJI WIM HX yuacTKOB BO Bpema cBapHBaHusa. Judpysua unset, KOHeUH 
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Puc. 1. SaBucumMocTb ayTOre3sHOHHOM TpOuHOCTH OCOpa3sloB 


MACTHPUUNPOBAHHOTO MOMMMETHIMeTAaKpHIaTa OT aBJIeHHA 
pH cBapuBanun: / — remnepatypa cBapHBaHHa 125°; 2— 
135°; 3 — 150°; 4 — 160°; 5 — 190° 


Kak B KOHLe llepvoya noforpeBa OOpa3lloB, TaK HM B HavaJle NepHosa OxsaxkKy 
HMA; OHAKO MOCKOJIbKY YCJIOBHA HarpeBa HW OXJaKJeHUA OblIM BCera OLMHi 
KOBbIMH, AHPpy3suA BITH NepHOAbl HE MOKET CYIMECTBEHHbIM OOPa30M MOBJIMAT 
Ha YCTaHOBJIeHHble HaMH OOMIMe 3aKOHOMepHOCTH. 

Ha puc. 1 npupegenha 3aBucHMOCTb ayTOre3HOHHOH MpouHocTH OOpa3lic 
lulacTHPHUApOBaHHOrO TOJIMMeTHJIMeTaKpHJlaTa OT aBJICHHA IPH pa3JIMUHBI 
TemlepaTypax cBapHBaHua. IlpofomKurembHOCTb CBapHBaHMA cocTaBJAd 
15 muy. OOmuiH xapakTep KpuBbIX prc. | nofqoG6eH xapakTepy aHaJOrHUHbl 
KPHBBIX JIA nomMus06yTuena (*). AyroresHOHHaA IpOUHOCTh YBeJMUUBAeTC 
C YBeIM4YeHHeM JaBJleHuA, CTpeMACb K OMpesemeHHOMy Mpenery. Uem BbIIL 
TemllepaTypa, TeEM MeHbINe IPHpalleHHe MpOUHOCTH C YBesJIMYeHHeM JaBJIeHUs 
STO OObACHACTCA TEM, UTO C PAa3MATUeCHHEM MaTepHaJla YMeHbIUAaeTCA aBsIeHHe 
HeOOXOAUMOe [WIA OCYIIECTBJICHHA NMOJIHOrO KOHTaKTa CBaPpHBaeMbIx TIOBep) 
Hocte. Tor @akT, YTO MaKCHMYyM aJresHOHHOM MpOUHOCTH JIeXKUT B CIy4ae MOVE 
MeTHJIMeTaKpHJlaTa IIpH 3Ha4HTeIbHO Ooslee BbICOKUX JaBJICHHAX, YEM B CIyda 
NOJMM306yTHJIeHa, YKa3bIBaeT Ha TO, UTO TipH CBapHBaHHH %KeCTKUX OpraHy 
yeCKHX CTEKOJI MOJIHbIM KOHTaKT NMOBepXHocTel MOCTHraeTcA 3HaUHTeIbH 
Tpy Hee. 

Tak Kak JIA OOJIbINMHCTBa HCIbITAHHBIX TeMMepaTyp MaKCHMaJIbHoe 3HaueE 
HHe ayTOresHOHHOM MpOuHOCTH WOcTHTaeTcA pH CpaBHUTeIbHO HeMpooMKyE 
Te€JIbHOM BpeMeHH CBapuBaHHA (15 MuH.) yxe mpH JaBaeHuu 20 KI/cm?, To Be 
TasIbHeEHMMe OMbITHI 10 CBAPHBaHHIO MBI MPOBOLMIM Mp STOM aBJIeHHH. 

Ha pnc. 2 mpuBeqena 3aBpucMMocTh ayTOre3HOHHOH MpoyHocTH oGpa3ilo 
NaCTHPUUMPOBAaHHOFO TMOMHMETHJIMeTaKpHaTa OT MIpOOJDKUTebHOCTH CB2 
PHBaHHA IPH pasIHUHbIX TeMMepaTypax. 

Buk KpuBbIxX, MIpHBeeHHbIx Ha puc. 2, cooTBeTCTByeT Buy aHaJorHy 
HbIX KPHBBIX JWI NomwMH30OyTueHa (7,°). To, ro KpHBble Wake mpH Hy 
JICBOM BPeCMeHH CBapHBaHHA HauMHaIOTCA He C HYJA, OObACHAeTCA, KOHEUHC 
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M, ¥TO Audysua B HekoTopoli crenlenu ycneBaer MpoiTH UB npolecce JoBe- 
HHA TeMUepaTypbl MO TeMIlepaTypbl cBapHBaHus. 

IIpu Tremnepatypax cBapuBanua 135—190° makcumasbnasa ayTore3sHOHHas 
DOMHOCTh YCTaHaBJIMBaeTCA 34 CpaBHUTeJIbHO KpaTKHH OTpe3oK BpeMeHu — 
—15 mun. Vurepecuo, uro B cayuae Temnepatypbt 190° npezen ayroresnoH- 


M IMPO4HOCTH IIpMMepHO cooTBeTcTBYyeT KOresHOHHOM MpouHocTu MaTepHaua 
00 KI/cm?). 


Al /ome 


10 20 dO a a) GO ae. 


Puc. 2. 3aBucHMOCTb ayTOresHONHOl MpounocTu o6pasnoB 

TIaCTHPMUMPOBAHHOTO MOJHMeCTHIMeTaKpusaTa OT Nposou- 

2KUTCJIbHOCTH CBapHBaHusa: 1 — TemnepatTypa cBapHBaHna 
125°; 2 — 135°; 3 — 150°; 4 — 160°; 5 — 190° 


J\aHuble, NOyYeHHble B OMbITAX M0 OMpeseMeHHIO 3aBHCHMOCTH ayTOresHoH- 
HOH MpOuHOCTH WiacTHpuUMpOBaHHOTO HW HemMacTHpUlUpoBaHHOrO NOMMeTHI- 
MeTakpulaTa OT TeMMepaTypbl cBapuBaliuA, WpelcTaBseHbl Ha puc. 3. B stux 


Alem? 
700 


100 120 140 160 180 200 220°C 


Puc. 3. SaBHCHMOCTb AYTOFe3HOHHOM MpO4YHOCTH OT TeMme- 

paTypbl cBapuBanua: 1 — nenwacTu(buMHpOBaHHbIH TMOJIN- 

MeTHIMeTakpHsiaT, 2 — TacTuuupoBaHHblH TO/MMe- 

THJIMCTAKPpuIaT, 3 —TO %Ke, HO CBAPeCHHbIe OOpasiibl MOLBEp - 
TIMCb AOMOIHUTeIbHOM TepMOOoOpadoTKe 


IbITAX IPOLOMKHTeEIbHOCTh CBapKH paBHasacb 15 muH. Tlocae cBapupanua 
aACTb OOPa3NOB H3 TWwaCTHPUUMpOBAaHHOrO MOJIMMeTHJIMeTaKpHsaTa NMoyBepra- 
iach TepMooOpa6orke pH 135° B TeyeHue 60 Muu. ; 

Kak MOxKHO BUJeTb, B CJlyuae HemmacTHPuLUpoOBaHHOrO MOJIMMeTHJIMeTAak pH- 
[ata ayTOresHOHHaA MpouyHocTh AocTuraeT mpegena upH 150°. IIpenen stor, 
ABHbIM mpHMepHo 500 KI/cm?, He MeHseTCA B JMalas0He TeMlepaTyp cBapu- 
aHud oT 150 no 180°. OxHako upu TeMnepatype HecKosbkKO Bbe 180° Kpu- 
asl CHOBA Pe3KO NIOJHMMaeTCA BBEpX, H ayTOre3HOHHaA MpOuHOcTb ocTuraerT 
00 xI/cem? — 3HaveHuA, oTBeyalollero KOre3HOHHOM MpounocTu MaTepuasa 
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B 30He 1uBa. HesHaunTesbHOe YMeHbIWeHHe MpoOuHOCTH IpW TeMiepaTyPpe CBi) 
pHBanusa Bbliue 210° o6yc0BeHO, BepOATHO, TepMuUeCKOH nectpyKkuveh M|) 
Tepuaya. I 

JipyXcTyiewuaTocTb KPHBOH ayTOresHOHHaA MpOuHOCTb — TeMMeparTyf| 
MOXKHO OOBACHHTb TEM, YTO B TeMNnepaTypHOM uHTepBasle 150—180° nomuMip 
THJIMeTaK pHwIaT HAXOAUTCH B BICOKO3/IaCTHYeCKOM cocTosHHH. B TakoOM COCcTO}} 
HHH BOSMOxKHA Wudpy3uA JIMWIb OTACIbHBIX YYACTKOB MOJIEKYJIAPHBIX Lene) 
HO He UebIX MAKPOMOJIeKYJI, UTO HU OGYCNOBMMBaeT 3HAYCHHA AyTOFe3HOHHC# 
TIpouHocTH Goslee HH3KHe, 4YeEM 3HayYeHHA KOre3HOHHOM MmpouHocTu. Xo Kpl} 
Boil, B TeMMepaTypHoM uuTepBasle 150—180°, nouTH NapasienbHbIH OCH adi 
ICC, YKa3bIBaeT Ha HEH3MCHHOCTb M€XaHH3Ma ayTOre3sHM B 30HE BbICOKOSJACTI} 
yueCKOrO COCTOAHHA, | 

IIpu remnepatypax spite 180° BbIcoKonomHMep MepexXOHT B BASKO-TeKY4Ely 
COCTOAHHe, B KOTOPOM CT@HOBHTCA BO3MO%KHbIM CMeLeCHHe OTCJIbHbIX MAaKPt} 
MOJIeK JI 10 OTHOWEHHIO Apyr k ~Apyry. Lu@dysua MowekyJ B WeslOM ¥ NpHBOE, 
K TOMY, 4TO B 30HE KOHTAaKTa B 3THX YCJIOBHAX MOJIHOCTbIO BOCCTaHaBJIUBaeTCh 
cTpyKTypa BbicoKonouMepa. B pesyuibTaTe 9TOrO MaTepvasl CTaHOBHTCA MOHty 
JIMTHBIM MH HCNbITaHHA Ha paspbiIB WalOT 3HaYeHHA, PaBHble KOre3HOHHOH Tpos 
HocTH. Ha ucuesHOBeHHe HeEOAHOPOAHOCTH MaTepHadia B 30HeE CBapO4uHOrO ILE 
yKa3bIBaeT H TO, YTO B STOM culy4ae paspylmeHnve OOpasua yacTO NpoucxoLh 
He 10 MecTY CBapHBaHHA. 

Bupoyem, BoccTaHOBJIGHHIO CTPYKTYpbl NoJIMMepa B 30HE CBapO4HOrTO LIE 
IIpH BbICOKHX TeMMepaTypax, BO3MOXKHO, CHOCOOCTBYIOT H NPOMCXo_AMHe B STH} 
YCJIOBUAX PaspbIB HM peKOMOMHALMA MOJIeKyJI BbICOKONOMMMepa. OrpomMHoe 3H 
yeHHe MOQOOHHIX ABJICHHH IPH TeEYeHHM CeTUaTbIX BbICOKONOMMMepOB NOX ek 
CTBHEM OOJIbIUMX CHJI ObIIO HeqaBHO NoKa3aHO CorosoBol H KapruHbim (1). | 

Kpusaa IA TiacTHpvuNpOBaHHOroO MOMMeTHJIMeTaKpHaTa HMeeT TOT Ki 
XapakTep, HO CMelleHa BJIeBO, TaK Kak WJIacTHuKaTOp NOHMKaeT TeMUepary Oh 
llepexoja BbICOKONOJHMepa KaK B BbICOKO3JIACTHYeCKOe, TAK H B BA3KO-TeKY4YE 
cOcTOAHHe, 

KpuBaa IA O6pa3suoB miacTuulupOBaHHOTO BbICOKONONHMepa, NOLBep 
raBIuUHXCA NOceayoueh TepMooOpaborke NpH TemMNepaTypax CBapHBaHHA BbILp 
135°, clMBaeTCA C KPpHBOH LIA Tex 2%Ke OOpa3soB HeoOpaboTaHHbIX. IIpu Goes 
2%Ke HH3KHX TeMllepaTypaxX CBapHBaHHA B CIyyae TepMooOpaboTKH ayre3svo 
Had MPOYHOCTb 3Ha4HTeIbHO BbIle. OTO Tak%Ke BUOMHE NOHATHO: pH TeMMes 
paType cBapuBaHuaA HYxKe 135° cCpaBHHTebHO JVJIMTeIbHaA TepMoo6paborTKi 
mpu 135° npHBoduT K TOMY, 4TO OTJeIbHbIe yUaCTKH MaKPOMOJIeKyJI, IIpHHaly 
Jiexkalve K OJHOMY OOpa3lly, MpoHHKaloT Oomee ruy6oKO B oObem Apyror 
oOpasila MOJIMMeTHJIMeTaKpHslaTa HM TEM CaMbIM CMOcOOcTBYIOT MNOBbILIeHHE} 
ayTOresHOHHOH npounHoctu. I]pu TemnepaTypax cBapHBaHua Bbile 135° TepMo 
o6paborka mp 135° yxe HeapekTHBHA. i 


Bcecorw3Hblit Hay4HO-HCCeMOBaTeIbCKHH Tloctynuso 
HHCT?TYT ABHAWHOHHDIX MaTepHasoB 10 IV 1957 
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Jornzaygn Akaqemuu nwayr CCCP 
1957. Tom 116, Ne 4 


PHZSHYECKAA XHMHA 


B. B. KA3AHCKHM xu B. B. BOEBOACKUMM 


0 POJIM ATOMOB BOJOPOJA B PEAKIMH KATAJIMTHYECKOFO 
OKHCJIEHHA BOXOPOXA HA MAJIWJIAIUH 


(ITpedcmaeaeno axademuxom H. H. Cemenoesim 12 IV 1957) 


HecmorpA Ha TO, 4TO peaKIMA KaTaJIMTHueCKOFO OKHCJIeCHHA BOLOpoya Ha 
TajlJlaX [JIaTHHOBOM Tpylilib! H3y4aslacb OOJIbIUNMM UHCJIOM aBTOPOB, Mexa- 
3M STOH peaKI[MH B HaCTOAMee BPEMA elle He BbIACHeH. HescHo axe, mpote- 
eT JIM peakWusA no WenHoMy (!-%), paquKambHomy (*~°) ua MomeKyaap- 
My (?,”) MexaHu3MaM. BosMoxKHbI Takxe HOHHbIe MexaHH3mbI (8). B pa- 
Te Barnepa u Xaydde (*) Obwio npeqnpHHATO M38y4eHHe MexXaHi3Ma KaTa- 
MTMYECKOFO OKHCICHHA BOMOPOAa Ha MeCTAJIIMYeCKOM TaslNaqHu MyTeM CpaBHe- 
A CTaWMOHAPHOH KOHLUeHTPallHH aTOMOB BOJOpOAa Ha NOBEPXHOCTH KaTawH3a- 
opa B xofe peakWHuM c paBHoBecHol. IIpu sTOM aBTOpbI MpHUWIM K BbIBOLY 
-BO3MO2KHOCTH WenHOro MexaHH3Ma 9TOH peakuHH. B nocseqHee BpeMaA B pare 
a6oT Bompoc O WenHbIX MeXaHH3Max B TeTepOreHHOM KaTaJIH3e Obl] BHOBb 
O[BeprHyT mMOqpoOHoMy TeopeTHyecKoMy paccmoTpeHuio. B cBa3H Cc 3THM 
aM lIpeCTaBJIAIOCb HHTePeCHbIM MIPOBepHTh BbIBOAbI! BarHepa u Xaydde He- 
ABHCHMbIM IYTeM, C TMOMOI[bIO Apyroro 9KCNepHMeHTaJIbHOrO MeTOMA. 
CornacHO COBpeMeHHbIM [peJCTaBJICHHAM, pH alcopOuHu Mu pacTBOpeHHH 
oloposa B MeTaJJIHYeCKOM TlaJJlaqMH Ha MOBepXHOCTH MeTadJIa MpOWCXOLUT 
uccOWMalHA MOJeKYyJ BOOpoma c OOpa3s0BaHHeM aCOpOuUpoBaHHbIX aTOMOB. 
acTBOpeHHe HU AUudpy3suA BoLopoya B TOJMIMME MeTasIa MPOMCXOHT, NO-BUAH- 
OMY, B Bue HOHOB(®). Bcwmyyae paBHOBeCHA KOHILeHTpallMA ATOMOB BOJO- 
ofa, aqcopOupoBaHHbIX Ha MOBeEPpXHOCTH MeTaJa, MO*KeT ObITb ONPeMeleHa U3 
aBeCHCTBa CKOpocTeH mpolleccoB AHCcoWMalHH M peKOMOMHAlMH Ha eMHULe 


OBepXHOCTH. 
W nace aa Kp [dT pang)" (1) 


ecb Kp — KOHCTaHTa peKOMOMHAaMH, Has, — PaBHOBeCHaA KOHILCHTpa- 
MA allcopOupoBaHHbIxX aToMoB Boopoma. IIpH MomeKyJIApHOM MeXaHH3Me 
eakILMH KaTasIuTHueCKOrO OKHCJICHHA BOJopoOqa Ha MOBepXHOCTH MaMalua 
TOMbI BOMOpOa He pacxoyrorcA Ha peakunto. IIpH sToM, HeCMOTps Ha TO, 
ro BCJIeCTBHe aCOpOWHA KucMOpOa OOMlee KOJIMYeCTBO ATOMOB BOAOposa Ha 
OBePXHOCTH KaTaM3aTopa YMeHbUlaeTCH, KOHIeHTpallHA ATOMOB BOOposa 
a CBOOOJHBIX MecTax OyMeT COOTBETCTBOBATh PaBHoBecHoH. IIpu paqukasIbHoM 
@XaHH3Me peakWMH Ha OOpasoBaHve KaxOH MONeKYJbl BOAbI TpaTHTCH Mpa 
roMa BOLOpONa, H AIA YaCTH NOBepXHOCTH, He 3aHATOM KHCJOPOAOM, PaBeH- 
Tso (1) 3amMmetca B BH: 


W auc = Kp [i aanl* a VW oxnen (2) 


te Heray — CTaMOHapHad KOHIeHTpalluA aTOMOB BoOOposa Ha MoBepXHOcTH 
aramuzatopa. IIpu mporekaHun peak NO WenHOMy HepasBeTB/JeHHOMy 
eXaHH3My C JWIMHOH Wen vy BcTynvieHHe OJHOTO TepBM4YHOrO aTOMa BOJO- 
oa B peaKkI[MIO MpHBOAUT K OOpa3z0BaHHIO Y MO/eKYJI BOJbI. B coot- 
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BeTCTBHUM C9TUM IPH OOPbIBe WenH Ha KHcOpose ypaBHeHHe OamaHca BOOP 
HbIX ATOMOB 3allMleTCA CJIeqyIONIMM oOpasom: 
W 
OKHCJ 
W nuc — Kp [Heran]* a eee 


v 

Ecau o6pbiB mene mpoucCXOQMT yTeM PeKOMOMHAIMH aTOMOB BOJOpCe 
paBeHcrso (3) nepeiiyer B papencTso (1). Mcxoya u3 ypaBHeHHu (1), (2) u 
MOXHO BbIBeECTH COOTHOLMeCHHA MexKY CTalMOHAPHOM WM paBHOBeCHOH KOHUeCH 


Puc. 1. Cxema ycTraHoBKu 


WHAMH aATOMOB BOJOpPOsa Ha CBOOOJHOH gaCTH NOBepXHOCTH KaTaJIH3aTO! 
WIA pawUuKaJIbHOTO Me€XaHH3Ma peakKIHn: 


Aran = / W gue Se- W caer ( 
H W ? 


paBH 


JIA WeNHOrO HepasBeTBJIeEHHOrO MeXaHH3Ma peaKUMM C COPbIBOM Len m0 Mel 
BOMY TOpsAAKy: 


Aint WenHOrO Hepa3sBeTBJICEHHOrO Me€XaHW3Ma PpeakIHH C KBaJ{PpaTHUHbIM o6pi 
BOM Ifellii: ( 


cra ie 
Il ( 


{ 


MoxkHO ToKa3aTb, 4TO IIpH MpoTekaHMM peak MO WenHOMy pa3Be 
BJIGHHOMY Me€XaHW3MY KOHIeCHTPalWA ATOMOB BOMOPOa JOKHA ObITb GOI 
pasHopecHon. M3 cKasannoro cleqyeT, YTO HEKOTOPbIe 3aKIOUCHHA O MEXaHUH3h 
peakI\MM MOryT ObITb CjleaHbl Ha OCHOBAaHHM CpaBHeHHA CTallMOHapHOli KO} 
WeHTpawuH aTOMOB BOoOposla HaMOBepXHOCTH KaTasIH3aTOpa C PaBHOBeCcHO! 

Takoe cpaBHeHve JIq aTOMOB BOOpoya, acopOupoBaHHbIx  } 
NalwiaquH, WPOM3BOAHIOCb B HAallMX OMNbITAX C MOMOU[bIO mpolecca AH 
(py3un. Onpirel MpOBOAMIHCb B BaKYYMHOH WAPKYIAWMOHHOH ycTaHOBK 
NOSBONABINEH BeCTH peaKIMIO B CTallMOHapHbIx ycnoBuax (1°) (puc. | 
KatanusaTopoM cayxKU Namalvesblli Kanuanap 1 Ha BHelHeli mloBep. 
HOCTH KOTOporoO MpoBOsMIach peakunaA. BennunHa NoBepxHocTH KaTaJ 
saTopa ObiwIa OKOO 15 cm’. Buytpenuuli oObeM KanuaaApa coeqMnsAUICa Cc Mal 
MeTpoM 2, MO0Ka3aHHA KOTOPOTO OTCYHTHIBAIMCh C TOMOLLbIO KaTeTOMeTp 
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MeCb BOJOpOAa C KHCOPOAOM NepeMelIMBalaCb CTCKJIAHHBIM WMPKYJIALMOH- 
bIMHacocoM 4, Boja, O6pa3syloWlanca B pesyJIbTaTe peakIHU, 3aMOpaxKuUBaacb 
Jopymmkax 5 wu 6, OxslaxKaeMbIxX TBepfolt yruiekucOTOH. OObem KOHTypa 
ApK JAW rasoB Obit oKoM0 400 cm’. YObiWwIb peareHTOB B PesyJibTaTe peakUMH 
(OMINCHCHpOBalaCb C HOMOIIbIO BeKTpoOMsépa 3. Tok seKTpoN3a nmop6u- 
aJicd TAKUM OOPasoM, uTOObI CyMMapHoe aBeHve B XOJe peakIuU, UsMepse- 
o€ MaHOoMeTpoM 7, ocTaBa- 

OCb NOCTOAHHBIM. CramnoHap- TaOauua 1 
aad CKOPOCTb peaKIHH onpe- 


eAAaCb HEMOCPeACTBeHHO TIO Mapyvanp- | Mapunanp- | Crauonap- 
CKopocTb Hoe JaByie-| HOeC aBJie- Hoe WaBJie- 
CMIMYHHE TOKA QICKTPOJIH3a. Temmepaty- peakuuu, | Hue On, Hue Hg, Hue Hp, 
° MM PT. CT.| MM PT. CT.| MM PT. CT.| MM PT. CT. 
OnbITbI IIpOBOAWIHCb cuJle- pa, °C 2 MMH. BHY TPH 
yrouwuM oOpasom. [Ipu orkpbl S sGne GulmuaE Kanussiapa 
fBIX KpaHax 9 u 10, coexnHs- — 
HX BHYTPeCHHHH OObeM Ka- | 
Mi yTP : 220 9 50 100 94 
WIApa C KOHTYPOM IvpKy- 190 4,2 49 104 89 
alu Ta30B, B OTKayaHHYIO 180 2,5 5A 98 78 


I3MePUTeIbHyIO YacTb ycTa- 
OBKH HamycKkasica Bogopoy. KaraiusaTop BbiJepxKuBaJica B Bogopose fo 
peKpallleHHA mpollecca pacrBopeHua efO B Mawaquu. Satem Kpan JO 3aKpbi- 
aJICH, BOLOPOM OTKAYHBaJICA H3 KOMMYHMKaluii WH B WMPKYJIAIMOHHBIM KOH- 
‘yp ycTaHOBKN BOpacbIBaica Kucopod. Ilocme sroro mpu 3sakpbiTroM KpaHe 9 

HauMHaslocb TepememmuBanue Ta30B 
TaGauna 2 MW BkKsOYaICA ameKTpomusép. TIpu 
3TOM OKa3aslOCb, TO HecMOTpA Ha 


fe [28 ae i 
E Pee te, keri vee ee Napa JIbHbIX ee 
1g eatin Av Wiech yYTpH WM BHe Kanuapa Ha6s10- 
LE BP | SB |= aes) (tebe) anacb fuddy3ua Bosopoga yepes 
Be Oe 5 clsil (eaneoanent) TawlaqweByiO CTCHKY B HalipaBuJe- 

- HHH pearupyrouleH cmecu. IIponecc 
990 | 9 115 0,94 0,91 Aubpy3suu MposowKasIcA MO ycrta- 
490 4,2 BD 0,88 0,87 HOBJICHHA CTallMOHAPHOTO COCTOA- 
780 | 2,5 | 18 0,80 0,86 Husa. IIpH 9TOM aBseHHe BOZOpona 


BHYTPH KaluJIApa COOTBETCTBOBAJIO 
TallMOHa PHO KOHWEHT Pal ATOMOB BOLOpoOAa Ha MOBeEPXHOCTH KaTaJH3aTOpa B 
xofe peakmuuH. YMeHbIWeHHe ypaBHOBeUIMBalollero WaBJIeHHA BOMOpOAa pu Jo- 
CTH KEHHH CTAlWMOHAapHOro COCTOAHUA N10 CpaBHeHHWO C NaplWaJIbHbIM J[aBJIeHHeM 
erO B 30HE peaKILMH CYKUIO MepOH OTKJOHeEHUH CTallMuOHapHOH KOHLWeHTpallnu 
ATOMOB BOOpOa OT paBHOBecHOH. Pe3yabraTbl HEKOTOPbIX H3 HalluMX OMbITOB 
mpuBezeHE! B Tad. 1. M3 qanHbx Ta6. 1 BuAHO, YTO CTal\HOHapHaA KOHLeH- 
rpallMA aTOMOB BOMOpOa B 30HE PeaKIMH CyI[eCTBeHHO MeHbIUe PaBHOBeCHOH, 
ITO YKa3bIBaeT Ha TO, YTO ATOM! BOAOPOMa pacxoAylorcA IPH peaKUHH OKUCJe- 
Hua. Jina Oomee BeTaNbHOrO UCCJIeMOBaHHA MeXaHH3Ma peakWHH Hamu Obl 
MPOBeeH PaC¥eT OTKJIOHCHHA CTalWOHapHOH KOHUeHTPaWWH aTOMOB Bo,oposa 
Ha MOBeEPXHOCTH KaTaH3aTOpa OT PaBHOBeCHOHM IPH paWKaJIbHOM MeXaHH3Me 
PeakuHH ((popMysa (4)) HM pacCUHTaHHble BeJIMYHHbI COMOCTABJICHbI C 9KCHepH- 
MeHTOM. CKOpocTb AHCcOWHaluH BosOpoya Ha NOBepXHOCTH NaswaquaA onpeje- 
IAJlaCb HAMM W3 CKOPOCTH peaKUHH OOMeHa BOopoya Cc elTepHem, kKoTOpas 
CyIIeCTBIAeTCA MYyTeM JMCCOWMaWHH MOJIekyJI BOOpowa Ha NOBepXHOCTH 
<aTalMgaTopa Cc Mocsenyloule PeKOMOMHal\MeH BOZOPOAHbIX aTomoB (}). Cne- 
IM4IbHBIMH ObITaMH ObWIO MOKa3aHO, YTO KHCJOpO JIWUib HesHauHTeJIbHO 
Ha 10—20%) cHuxKaeT CKOpOCTb peakI[MH OOMeHA H, CJIeMOBaTeJIbHO, He H3Me- 
ifeT MeXaHH3Ma 9TOH peakunH. B Tad. 2 TpHBeseHbl pesyJIbTaTbl 
DACUCTOB, TIPOBeMCHHBIX C yueroM aToro oOcToXATembcTBa. Xopouiee CcoB- 
layleHHe 9KCIepHMeHTambHO W3MepeHHBIX WM PpaCUHTaHHbIX BeMMYHH yKa- 
sLIBACT HA PaMMKAJIbHbIit MeXaHH3M peaKIlMM OKHCJeHHA BOMOpoa Ha MeTa\I- 
IMYeECKOM TaWlauH B W3yYeHHBIX HaMH YCJIOBHAX. CyiléfyeT OTMeETHTb TO, 
‘ak MloKa3bIBaeT pacyeT, Well ake OYCHb HeOOJbINOH AIMED! (5—6 3BeHbesB) 
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IIpHBeH Obl B HalIMX YCJIOBHAX K IipaKTHYeCKOMY COBMaeHHlO CTalMOHapHil) 
HW paBHOBeCHOH KOHWeCHTPpaluH aTOMOB BoOoposa. | 

TakuM oOpa3oM, B oTaHuve oT Barnepa u Xayde, a Takxe Pyrux aBTh 
poB, NpesnouaraBuinx yuacTHe MOJIeK YJ BOAOPOAa B peakIMAX KaTaJIHTHYECKO}, 
OKHCJI@HHA erO Ha MeTaJIaX MaTHHOBOH Ppynnbl, HallH able OHO3HAauy} 
yKa3bIBalOT Ha TO, YTO B CuIyuae NawlaquA peaKWMA MpOMCXOAUT pu B3anMosek 
CTBHH aTOMOB Booposla, alcopOMpoBaHHbIX Ha MOBepXHOCTH KaTaJIH3aTO}h 
¢ KHCIOpooM. 


MockoBckul TocyapcTBeHHbIii yHHBepCuTerT Tlocrymuao 
um. M. B. Jlomonocosa, 5 IV 1957 
Muctuty? xumMuyeckouw dusnKky 
Axajemuu HayK CCCP 


WMTMPOBAHHAA JIMTEPATYPA 


tre. P. Dionne li, (Gs INS HM ins htelivrorord. Jie Chenu SOC. mmml O20 mma 
2¢C. Wagner, K. Hautie, Zs: Elektrochem., 45, 409 (1939). = G. K. Brommes 
kov,J. Chim. Phys., 51, 759 (1954). * I. Lang muir, Trans. Farad. Soc., 17, 621 (192% 
57. Tucholski, Zs: Phys. Chem, B40, 3330((1938) saucer Ga lO- ee OnE 
B. C. Posuur, Ilpo6memp kuHeTUKH H KaTasmna3a, B. 3, JI., 1937, ctp.499. * R. P. Do 
nely, J. Chem. Soc., 1929; 9438. ~* O. B. Kppwos, CC: 3, Poriauck ue 
AH CCCP, OXH, 1956, 145. °® P. Bappep, Jlubpy3ua B tBepapix Tenax, WJI, 194 
eTp. 172.0 8°. K. Bo pec kos iM. To Carmn bik 0, 45) 1Ona ni rieomr rae ae 
92, Ne 2, 353 (1953). 4B. B. Kasanckxunh, P. E. Mapaanen ie wee 
B. Tl. Ctpyuun, B. B. BoesogacKkui, KX, 30, B. 4, 821 (1956). 
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PHSHYECKAA XHMHA 
M. M. KYCAKOB u A. A. MIETPOB 


PEOJIOTHYECKHE CBOMCTBA NOBEPXHOCTHbIX CJIOEB 
HA PPAHMILE PASJEJIA HE®Tb— BOJIA HW UX POJIb 
B YCTOMUMBOCTH HE®TAHBIX IMYJIbCHH 


(ITpedcmaeaeno akademuxom A. B. Tonuuesoim 15 IV 1957) 


Heraubie SMyJIbCuH OG6saaloT BbICOKOL YCTOMUHBOCTLIO, CBA3ZAHHOM Cc 06- 
a30BaHHeM Ha KaliAX 3MYJIbTHPOBaHHOH BODHI 3all\HTHbIX MOBePXHOCTHBIX CJIOeB, 
ONlaQarolulMx NOBKILeCHHBIMA CTpyKTYPHO-MexaHMYeCKUMN CBOHCTBaMH, penst- 


TBYIOLWWMMH arperHpoBaHhlO MW CJIMAHHIO Kaleb (1). Ja u3y4yenua peonorn- 
NeCKHX CBOHCTB MOBepXHOCT- 


bIX CJlOeB Ha rpaHHe pa3- 
ela He~Tb — BOJa Obl Hc- 
(OJIb30BaH TipHOop Tuna kpy- 
THIbHOTO MasATHHKa. IIpu 
U3MepeHHAX Ha TaKOM IIpH- 
6ope MOBepXHOCTHIi cw0i 
HeEOTIeIMM OT OOBECMHbIX 
(as H NOosTOMy pH onmpe- 
eNeHuM peOsOrHyecKux Xa- 
pakTepHCTHK NOBep XHOCTHBIX 
cCJIOeB HeOOXOAHMO BBOJLUTB 
HompaBKH Ha BA3KOe COMmpo- 
THBJIeHHe OOBeMHEIX (pa3. Pe- 
3YJIbTAaTbI, MOJIYYeHHbIe pu 


W3yueHHH  NMOBepXHOCTHbIXx 400 800 _ 1200 1600) §=2000 2400 CEA 
CBOlicTB cjl0eB Ha rpaHue l— 


Ponca Heprb seed OCS Puc. 1. Kpuepie qeopmaunn © MOBepXHOCTHOTO cOA 
Ka3bIBaloT, YTO B 3aBHCHMO- ya rpannue pasqea MyXaHOBCKaa Herb — pacTBop 
CTH OT cOCTaBa YIvIeBOMO- nopBapeHHol conv (15% NaCl, pH 6,4) npw pasnny- 
PpoqHOH Mu BOJHOH (Pa3sbl, Bpe- HbIX 3HaYeHHAX KPYTAWerO MOMeHTa M pen: Temne- 
MeHu cbopMupoBaHusa clon,  PatTypa onpira 20—21°, Bpema BEIZepxKKu 6,1—7,7 uac. 
TemmepaTypbl H Apyrux dak- 

TOPOB MO2XKHO Pa3JINUaTb TP BHJja TBURKeCHUNA KPYTHJIBHOTO MaATHHKA€: a) 3aTyXalo- 
ive KoleOaHus, 6) anepnoyMueckce ABH2KeHHe HM B) YNPyro-BA3KOe ABUXKeHHE. 
Han6omee mouHble cBeyleHHA O XapakTepe peOJIOTHYeCKHX CBCHCTB NOBepXHO- 
CTHBIX CJIOCB MOXKHO TlOJYUHTb H3 HaQJOAeHuA ylpyro-BA3KOTO ABM2KeHHA Kpy- 
THJIbHOTO MaXHTHHKa. 

Tunmunble KpHBble pasBuTHA JeopMaluu CuO BO BpeMeHH VIA MOBepXHO- 
CTHEIX CJIO€B Ha rpanulle pasqena HedbTb — BOA pH pasMHYHOH BeMUMHE 
KpyTaulero MOMeHTa mpHBeseHb! Ha puc. 1. AHasM3 3THX KPHBbIX MOKAa3bIBaeT,” 
UTO pasBUTHe LeopMaluu NOBepXHOCTHHIX COeB Ha PpaHule pasfena HedTh — 
BOJla TIpOTeKaeT aHaJIOrH4YHO PasBHTHtO epopMalun B aJ[COpOWUMOHHbIX CUOAX 
canonuua (2), a TakKxKe B OObEMHEIX CTPyKTYPUPOBaHHbIX cucTemax (°,*). Taka 
(bopMa KpHBBIX JedopManuA — BpeMs MO2KeT ObITb BbISBaHA OJHOBPeCMeCHHHIM 
pasBUTHeM TpeX BHOB eopMallMu: MrHOBeHHOM ynpyro Aepopmatuu, Je- 
bopMalwuu ympyroro MocweyelicrBua u HeoOpaTuMolt AecbopMalmu TeyeHHs. Co- 
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OTBETCTBCHHO C 3THM PeQOrMueckhe CBOHCTBAa IOBepXHOCTHBIX C/10€B Ha Ta 
pa3yeia HepTb — Boa MOryT ObITh OXapaKTePH3OBaHbl: BASKOCTHIO HeoOp! 
THMOFO TeveHHA, MoLysiem Ey MrHOBeHHOM HesbopMallMH, MO/yJIeM E» yTPyTOMF 
noclelelicTBuA, OOLWUM MoxyJeM Em yupyrou NetbopMaluH, onpenesAeMbIM ypal 
nenvem E,j=Ep'+ E,, ycAOBHO BASKOCTHIO Np YUPyroro NocMexeHCTBHA HM BPH 
MeHeM 0, pejlaKcallMu yiipyroro nocenelictBus. Jan NOBepXHOCTHHIX CJIOeB Ff 
rpanHune pasfela Herb — Boda, Kak lpaBuuo, He HaOsiOMaOCb CTATHYeCKOI}i 
rIpewleia yupyrocTu, Hu2Ke KoTOporo AepopMalnsA Oba Obl NOJHOCTbIO OOpaTi} 
MOH, YTO TAKXKE ObWIO OOHAPyXeHO WIA aXCOPOMUMOHHHIX COeB Ha rpaHuLe pay 
jena pacTBopa canoHuHa c BOsqyxom (”). : 

Jina ucceqoBania BJIMAHUA MpHpObl Her Ha CBOMCTBa NOBepXHOCTHbL 
cloeB ObIIM H3yYeHbI peoworMuecKHe XapaKkTePHCTHKM NOBEPXHOCTHHIX CwOE 
Ha rpanuue c 15% pacrBopom NaCl (pH 6,3—7,0) aun pana HedbTel BOCTOUHBI}} 
mecropoxkyjenui. [lomyueHHble pesysibTaTbl CBeeHbI B TaOJ. 


Taodmuua 


@y3uKO-XHMHU4eCKHe CBOMCTBA BOCTOUHLIX He@Tel u peosorMyeckHe cpolicrBa HX MOBeCPXHOCTHbYY 
coeB Ha rpanuye c pactBopom NaCl (15%) mpu Temnepatype 20°, BpeMeHH (pOpMHpGBaHPh 
con 16—24 vac. u pH Boguoro pactBopa 6,3—7, 


@usuko-xHMuuecKHe cBOlicTBa | Yupyro-BaskHe CBOHCTBAa CJIOCB i3f 

Ae a eS Te 

% [2 | cogexame.» | ssoxoers, ne-| sonyan, annlen) oa 

fi te Gee 

MpomzykTHBHbI ° SS rons I 5 of 

Hegre POPH3OHT S O65 g 8 5 cl EI Buy ek 

@ | .(8 | 8]e | g=] 88 |2. [eel 

9 rsd saregets Ge | Pr a | [4 | oan 

= |galca| 8/2 | 8s | eS [8 |86/e | Sam 

SouIbHUHCKas Teson |0,7993} 3,1)2,16)0,26/4,87| 12800 | 8700 | 38 |65 |24 | 130 

IU kanopeKkaa JieBou 0,8167) 8, 2/6,61)1,26) — 980} 230 |1,111,8) 0,7} 138 
(IV mstacr) 

Bapannckaa Tlesou  |0, 8368) 7,9]7,58/4,75)5,62| 11100 | 4200 | 36 |16 |11 | 250 

MyxaHopckaa Kap6oH  |0, 8485/11 ,8]7,12/1,60/7,5 | 1020] 590 |8,3]| 2,6] 2,0} 300 
(I maacr) 

TylmasHHcKaa JleBou 0, 8493/10, 6|7,32/1,56;~7 | 6700} 5700 |19 | 33 42 175 

KasMHOBCKaA Tlepmp 0, 8812/19, 5/9, 38/2 , 39)3, 54 314; — |1— j— s— | S&S 

PajaespcKkan Jlepon 0, 9043/165 |26,0/4,3 [4,9 | 4100} 4000 | 38 | 21 {13,5} 190 


SaBHCHMOCTb PeONOrHYeCKHX CBOHCTB MOBEPXHOCTHBIX CJIOEB OT COMepKaHHs 
NOJAPHOH YacTH He*TH HW ApyruX KOMMOHEHTOB, BXOJAMIMX B COCTaB CJIOeB 
Oblla H3y4eHAa VIA COCB POMALIKUHCKOM He*TH Ha rpaHulle C MCTHJMpOBaHHok 
Bo,on. Jia NOHM2KeHHA KOHIeHTPalHi MOJAPHIX BellecTB Herb pasOaBsAnacy 
H30BUCKO3HOHM CMECbIO Ba3eJIMHOBOLO MaCJia C HEMOJIAPHbIM KepocHHom. Ha pue. £ 
lipuBeena (B JlorapHMuYeCKUX KOOPAMHaTax) H30TePpMa MOBePXHOCTHOM BAB: 
KOCTH B HHTepBale KOHMeHTpaunit oT 0 no 100%. B coorBercrBuu c MaKCHMaJIb: 
HbIMH 3HAYCHHAMH MOBEPXHOCTHOM BASKOCTH, NOBEpXHOCTHble COM B HHTepBaé 
KOHIeHTpayuh or 0,5 fo 10% o6manqaior ynpyraumu CBOMCTBaMH, H30TEPMBI KO: 
TOPIX, @ TaK2%Ke H3OTePMbI BASKOCTH HeoOpaTHMOoro TeyeHHA DIA pasJIMUHbIX 
KPYTAWIMX MOMEHTOB H300paxKeHbI Ha puc. 3. 

TlopepxHocTuble COM OTI@IbHEIX Hedreli Ha rpaHulle paszena Herb —Bona 
oOaqaioT BbICOKUMM Ypyro-BASKMMM CBOHCTBAMH: BeIMYMHa MOBepXHOCTHOH 
BASKOCTH JOcTHraeT 3HaveHHH NopayKa 10* noBepxHocTHbIx Mya3. CpaBHeHne 
oOmmMx (Pu3HkO-xuMMUeCKHX CBOlicTB Herel (MIOTHOCTh, BASKOCTb, COsepxa- 
HHe€ CMOJI HM ac(aJIbTeHOB) H PeOJIOTMYeCKHX CBOMCTB MOBepXHOCTHBIX COeB Ha 
rpaHHlle C BOLOH NOKa3bIBaeT, UTO XOTA C BO3PaCTaHHeM TWIOTHOCTH H BA3KOCTH 
Wit HepTe mpowcxoAuT yBedMyeHHe cofepxKaHusa actbasbTOBO-CMOJUCTHIX Be- 
WN€CTB, ABJIA}OWMXCHA OJHUM M3 OCHOBHbIX KOMIOHEHTOB MOBEPXHOCTHBIX CJIOeB, 
H3MeHeHHe YIIPYrO-BAZ3KUX CBOHCTB CIOeB He CJleqyeT NapaJebHO U3MeHeHHK 
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ep2KaHua actaIbTeHOB M cMOm. OrcyTcTBHe TakOll 3aBuCHMOCTH, OUeBHAHO, 
SaHO C TEM, UTO IIPOUHOCTHAA XapakTepHCTHKA CJOEB OpPefeAeTCA B MepBYtO 
Petb He aOcouOTHbIM COepxaHHeM B He*)TH KOMMOHeHTOB, BXOJAMIUX B 
TaB COA, A HX PUSHKO-XuMUMYeCKOH MpHposok. Tlostomy Gosmee «Traxenble» 
TH (KaJIMHOBCKaa, pawaeBcKad) OOpasyior MeHee BASKHE HM MpouHbie. c0n, 


10000 


1000 


lg? (708 nya3) ——» 


100 


Of / 10 100 
Codenwe. nepmu 6 pacmbope ——>- 


Puc. 2. W30repmbi MoBepXHOCTHOHM BA3KOCTH 1 JIA PacCTBOpOB pomall- 
KHHCKOH HedbTH Ha TpaHHe paszesma c BoWou. Temmepatypa onpita 20°, 
BpeMA@ BbIqepxKKH 4,0—4,5 yac. 


M Ooslee «erkHe» HeTH (30JIbHMHCKaA, OaBsIMHCKad, TYHMa3uHCKas). Vs0- 
PMbI yUPyro-BA3KHX CBOHCTB NOBep XHOCTHBIX CJ1O€B PACTBOPOB POMALIKHHCKOH 
TH Ha rpaHulle pa3qesa c BOON (puc. 2u 3) UMeIOT Pe3KO BbIPaxKeHHbIli Mak- 
MYM IIpH KOHWeHTpauuu HepTH 1—2%. 

Bo3HHKHOBeHHe MAKCHMYMa IIPOUHOCTH y NOBeEPXHOCTHBIX COeB Ha rpaHutle 
BOJOH B OOaCTH pa3OaBJICHHbIX HePTAHbIX PaCTBOPOB, OYeBHHO, CBA3aHO 
6omee HHTeCHCHBHBIM FremeoOpa3s0BaHHeM  acaJIbTOBO-CMOJIHCTHIX BellleCTB 
NOBepXHOCTHOM CJl0e, BbISBaHHOM pa3sOaBJIeHHeM HePTH HenOAPHbIM pacTBO- 
TeIeM, COJep2Kalllu4M MaJlO ApOMATHKH, TaK KaK M3BecTHO (1), 4TO yrweBO- 
)POAI IpeLebHOrO H Hac:bTredoBoro PAA ABJIAIOTCH KOaryJIAHTAMH accpasIbTOBO- 
{OJIMCTHIX BeULeCTB, TOrla KaK aPpOMATHUeCKHe YrJeBOROPOAb! CyxAaT UX Mel- 
igaTopamu. Kpome Toro, pa30aBJleHHe He*pru HeNOJIAPHbIM pacTBOpHTeeM NOHU- 
aeT B CME€CH KOHI[CHTpallMio actbayIbTeHOB H CMOJ, YTO, NO-BHUMoMY, OGuler- 
1eT OOpa3z0BaHHe MHKPOKPHCTAaJIOB Napaduua, Tak Kak acibasbTOBO-CMOJINCTHIe 
eCTBa 3aflepxKuBaIOT ero KpHCTa/Iu3auuIO. B To %*e BpeMaA pa3OaBJIeHHe 
MeHbIlaeT COJepxKaHve B pacTBOpe BeleCTB, BXOMAMIMX B COCTaB CJIOA, YTO 
WLKHO IIpHBecTH K YMeHbIWeHHI0 NpouHocTH. B pesyubtTaTe sTorO B Hauauie 
A3Z0aBJICHHA HepTH HeMOJIAPHbIM PaCTBOPHTeJeM MpOUHOCTh COA BOSpacTaerT, 
\eTHTaeT MaKCUMYMAa, a 3aTeM ObICTpo NafaeT. OTOMYy CHH2KeHHIO 3HaueHHt 
ApAMeTPOB YUPyro-BA3KHX CBOHCTB MOBepXHOCTHOFO CJIOA MOJI2KHO COOTBeT- 
BOBATb YMeHbIeHHe COJepKaHuA Ha rpanuye passesa Herb — Bosa MOBepx- 
OCTHO-AKTHBHBIX BeLULeCTB (KHCJOTHI, CMOJIbI, aCCaJIbTeHbI MH Wp.) HW APyrHxX KOM- 
QHEHTOB (MUKPOKPHCTaJIbl NapapHHa, MMHepaJIbuble YaCTHUH! M MIp.), OOecrie- 
ABAIOLUX IIPOYHOCTHbI€e CBOHCTBA CJIOA. OTO MOMKHO IpOHCXOMHTS B OOMAacTH 
AICEKUX OT HACbILICHHA KOHIeCHTPpalW KOMICHEHTOB CJIOA, YTO HM HaGuOMaeTcA 
Id PACTBOPOB POMALIKHHCKOH HeTH, AJIt KOTOPOM CHMxKeHHe BA3KOCTH ui 
pOuHOCTH COA MpovcXoOAHT Mp KOHWeHTpauuu oT O Jo 1%, HacbILeHHI0 
6 CJIOA MOBePXHOCTHO AKTHBHBIMM BeleCTBAMH COOTBETCTBYeT KOHI[eHTpalluA 
Koo 8%. 


639 


Uceneqopanne BAMAHUA CocTaBa HepTAHOH M BOLHOM casbl, TeMiepaTy ff 
BpeMeHH (POpMUPOBaHUA CsIOA HW LPyrux PakTOpOB Ha PeOMOFUYeCKHE CBOUCH 
TIOBEPXHOCTHBIX C/I0€B TO3BOJIMT OCOCCHOBATb BbIGOp criocoGa 06eSBO7KHBAl# 
H O6eccOuIMBaHHA JaHHOk Hecdbru, OXapakTepH30BaTb ero NapaMeTPb! MH OWeH ih 
adPekTHBHOCTh JeHCTBHA e9MyJIbraTopos. 
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Puc. 3. V30TepMbl BpeMeHH pewaKcallMM HanpsxKenHK §,, = /E,, uM ynpyroro nocnem 
CTBHA 0,=2p/Ep MOBEPXHOCTHOH BASKOCTH HeOOpaTHMOrO TeYeHHA y UM ynpyroro Mi 
Je NelcTERA 1p, MofyueH ympyrocru o6mero E, uw ynpyroro nocsepelictena Ey, TA TOBE 
XHOCTHBIX CBOHCTB paCTBOPOB PpOMAINKHHCKOH vedhTH Ha rpaHHye pasqema c Bono 
pa3JIMUHBIX SHAYCHHAX KPYTALLero Sader casa onpita 20°, Bpema BbIZeEpx 
,0O—4,5 uac. 
Uncruty?T Hepru Ilocrynnaio 
Axanemun Hayk CCCP 298 II 1957 
HWHTHMPOBAHHASA JIMTEPATYPA 

1 wl. T. Py pseu, Haynie ocnopsl nepepas6otku ueptu, M.— JI., 1940; TI]. A. P 
6uugep, Uss. AH CCCP, OMEH, cep. xum., Ne 5, 639 (1936); Kou. axypu., 8, 157 (194 
Tl A. Pe6Ouunep, K. A. Nocneaosa, Cospemennple npenctaBnenua 06 ycToHun 
CTH, OOpa30BaHHH H paspylWeHHH SMybCHU, BeTynuTebHad CTaTbA K KHure B. Knefitona «OMY. 
cum, MWJI, 1950. 2A. A. Tpane3uu kos, KX, 12, 583 (1938); 13, 406 (1939); | 
61 (1946); TAH, 63, 67 (1948); Koan. oxypu., 12 67 (1950); Tl A. Pe6unze 
A. A. Tpane3HuKkos, K®X, 12, 573 (1938); A A. Tpanesnukos, Tp. Ha 
dus. xumun AH CCCP, 1, 120 (1950); A. A. TpanesuukosB, Copemanne no BasKo 
*KHAKOCTeH H KOJWIOHAHBIX pacrBoposB, N3g. AH CCCP 1, 67 (1941). ? Tl. A. Pe6uunge 
E. Ev Céeranopa, WAH, 71, 65 ([o50) Kone pee tennee (1948); 13, 461 (195 
*T. B. Bunorpadzos, K. Il. Kaumos, JAH, 57, 911 (1947); 58, 1677 (1947); | 
307, 701 (1950); AKT ®, 18, 355 (1948); Her. xo3., Ne 12, 47 (1947); Ne 1, 52 (1948); T. B. B 
Horpajzos ugp., Kon. xypu., 18, 633 (1956). 
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Hoxaans Akayemun nayx CCCP 
1957, Tom 116, Ne 4 


PH3SHTECKAA XHMHA 
B. &. WENAJIOB u WH. A. WWI SATMHTOX 


O NPOME)KYTOYUHbIX MPOLYKTAX 
B OKHCJIMTEJIBHO-BOCCTAHOBHTEJIBHbIX ®OTOPEAKUMAX 
KCAHTEHOBbIX KPACHTEJIEM 


(ITpedcmaeaeno axademuxom A. H. Tepenunoim 12 IV 1957) 


KcaHTeHOBble KpaCHTe/IM 303HH, SPHTPO3HH UM GeHrabCKasd po3a YacTO pH- 
CHAIOTCA B KayeCTBe (POTOCeEHCHOUIM3ATOPOB TpOweccoB OKHCJIeCHHA HM oJIMMe- 
wsaluu. CoracHo OOmlenpHHATOM TOUKe 3peHHA, B TaKHX peaKIMAX Mpolecc 
TOCCHCHOMJIN3AWHH OCYUIECTBJIACTCA TYTeM WHKJHYECKHX OKHCJIMTEIbHO- 
OCCTAHOBHTEJIbHbIX PpeakKWhH KpaCHTeJId C KOMNOHEHTAMH cucTembI. B Konte 
aKOrO WHKJla KpacHTe/lb pereHepupyeT, a B CHCTEMe BOSHUKAIOT JMOO KOHEU- 
Hble, JIMOO AKTHBHbIe NpOMeXKYTOYHBIe IPOAYKTHI, B COCTaB KOTOPbIX KpaCHTesIb 
He BXOJUT. 

Jina H3y4eHHA peakUni POTOBOCCTAHOBJIEHHA HW POTOOKHCJIEHHA KCaHTeHOBbIX 
pacuTenel Oblia HCNOMb30BaHa NMOTeHWKOMeTpHyecKaA MeTOANKa, NPHMeHH- 
OCTb KOTOPOH K H3YYEHHIO OKHCJINTEJIbHO-BOCCT@HOBHTeJIbHbIX CoTOpeakuni 
bila yOeAHTeJIbHO JOKa3aHa B NocyieqHHe roLbl paCoTtamu saCopaTopuHu oto- 
woxumun Mucrutyta 6uoxumuu AH CCCP ua npumepe peakunu cborosoccta- 
OBJICHHA xJIOpO@ua, ero aHaJIOrOB WH POACTBeHHbIX coelHHeHHH (7). B astTux 
pa6oTax H3MepeHHA KMHETHKH H3MeHEHHA NOTeHMHalla HHEPTHOTO duIeKTposa, 
TOrpy2xeHHOroO B OCBellaeMbI PacTBOp,, cOMepKawlWH MHIMeHT H BCCCTaHO- 
BUT@Ib, a Tak?Ke H3MepeHHA COTOMPOCBOAMMOCTH,NO3BOJIHJIM YCTaHOBHTb CTa- 
WHI XapakTep Npollecca BOCCTaHOBJIeHHA WH OOHApy2KHTb BeCbMa aKTHBHDbIH 
IPOMeXKYTOUHHIN NpOAYKT STOM peakuuu. B Hale paOore H3sMepeHua ororab- 
BaHuyeckoro addekTa TaK2xKe MO3BOJHJIM 3aperHCTPHPOBaTb OOpa3s0BaHHe Npo- 
M@XKYTOYHBIX MPOLYKTOB B OKHCJIHTeJIbHO-BOCCTaHOBUTEJIbHBIX PeakKUMAX psAsa 
KpacuTesei. CileqyeT TakxKe OTMCTHTb, YTO OTYCTHBO BbIpamwkeHHan cTamui- 
HOCTb lipolecca 1aeT BO3MO2XKHOCTb HCHOIb3OBaTb IPH ero H3YYeHHA TpeMo*KeH- 
Hble B padotax H. M. Omanysua (*) HOBbIe NpHeMbl HCCJIeAOBaHHA CJIOXKHDIX 
peakuwii (MyTeM H3MeHeHHA YCJIOBHH M BO3feHCTBHH [oO xofy mpollecca). 

OnbiTb! NpOBOAWIHCb B COcyJe C MWIaTHHOBbIMM SJIeKTpOJaMH, KOHCTPyKUMA © 
KOTOporo omHcaHa B paooTe (1°). OfHO H3 KOseH STOFO COCyAa OblIO 3aTeMHeHO, 
a [pyroe ocBemlasocb JamnoH CBJIIN-250. Ceer amnb co6upasica KOHJeHCO- 
PpoM, mpoxogus uepe3s KioBeTy C pacTBOpoM CuSO,, Tel03alliTHbIA PuJIbTp 
C3C-14 u cBerocdbusmprpp PKC-11, 9KC-18 u C3C-18, BpensBiunve cOmacTb 
500—550 mp. Cocya ycTaHaBJIMBaJicCA B IpO3spauHOM J[bloape, 3allOJIHEHHOM 
MeTaHOJIOM, B okyce HcTOUHNKa cBeTa. POTONOTeEHIMAJIbI H3MEPAJIMCb JaMIo- 
BbIM NOTeHMOMeTpom Tura JIII-5. 

B nlomHOM cormacHM c pe3yJIbTaTaMH, NOJyYeHHbIMM C xNOpodusNoM, deo- 
(UTHHOM H JpyruMM MMrMeHTaMH, Mbl YCTaHOBMJIH, 4YTO OCBelleHHe CNUPTOBOrO 
WIM TIMpHAMHOBOrO pacTBopa KcaHTeHoBoro KpacuTera (C= 10 °— 10°? mcab/a)” 
B IIPHCyTCTBHM KHCOposa MpHBOAMT K CABUry NOTeHWMasa aleKTpola B Tos0- 
KUTCIbHYIO CTOPOHY; OCBelleHHe B IIPpHCYTCTBMM BOCCTAaHOBHTeJen (CNMpT, MM- 
PHMH, aCKOPOMHOBaA KHCNOTA, albferuy) CABMraeT NOTeHUMa 2eKTpola B 
OTPHUATeIbHY!O CTOPOHY. OTH OMIT! CBUAETEMbCTBYIOT O TOM, UTO 3Hak orTo- 
MOTeHI[Hala B UCCJIeOBaHHbIX CLy4aAx B CHCTeMe KpaCHTeIb — KHCMOPOR onpe- 
eAeTCA TIpOYKTaMH OKHCJeHUA, a B CHCTEMe KpaCHTeb — BOCCTaHOBHTe/Ib — 
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mpoyKtamu BoccraHoBsenua. Ha puc. | mpHBefkenbl KMHeETHYeCKHe KPHBbyy 
H3MCHeHHA MOTeHWMavla WwIaTHHOBOPO 9JIeKTpOAa, NOrpy2KeHHOrO B MMPUAMHOBBYE 
pacTBOp 903HHa, COLepxKallHH acKOPpOMHOBy!O KHCJIOTY B KayeCTBe BOCCTAHOBHy) 
rena. Vi3MepeHua MpOBOAMICh Tp pasMUHbIX MHTeHCMBHOCTAX CBeTa OT /=} 
no /=0,08. Kak BHHO W3 NpHBeMeHHbIX KPHBbIX, MPH OCBelleHHH NMOTeHIMas 
geKTpOa lafaer, MocruraeT HeKOTOPpOrO MHHMMYMA, a 3aTeM BHOBb BO3pacTaey 
BOSBPallasCb K HCXOMHOMY 3Ha¥eHHIO. K MoMeHTY, Kora MoTeHIMas OcBellady 
MOFO 3JIeKTpOa CHOBa NIpHHMMaeT HCXOMHOe SHAYeHHE, 903HH MOJIHOCTHIO BBILBAR 
taer. BpikouenHe cBeTa Ha J0O0H CTaqun mpollecca H3MCHCHUA NOTeHIMaJHs 
IIPHBOAUT K CMeILeHHIO NOTeHIMala B CTOPOHY MOMOMUTEMHHIX SHAYCHHU. 
TOM 2Ke HallpaBJICHHH CMeLaloT TOTePE 

(22,3) ual seKTpoya oOaBku KHCIOpORey 
y 40 80 120160 cen (12,3)  Omnako mpH QoOaBKe KHCNOpoOsa MOTeEM 


(4) [|HaJI H3MCHACTCA BO MHOTFO pas ObicTpee ‘d 

M M3mMeHeHu10 NOTeHWMaa Tp BbIKJIIG? 

“20 80 YeHUM CBeTa HIM OaBNeHHu KuciICh 
poa cooTBeTcTByeT yBemHueHve NOTICE 

“40 160 leHHaA McxOAHoro KpacuTesa. Taku 


o6pa30M, Kak [pW BbIKJIOUeHHH CBeTEP 
240 TaK HW MpW BBeLeHHM KUCJOpOfa HaOIICK 
faeTcd “acTHuHOe WIM NowHOe OOpalel! 

Hue peakIMH. 
mun 87 6 5 4 3 2 7 O(4) Tlo Buky KWHeETHYeCKHX KPHBBI 
(puc. 1) MoxHO OblO NOMaraTb, YTO Ha 
Puc: 14. Kuuetuka H3mMeHeHHA NOTeHwHala 6110 aemMoe M3MeHeHHe coTonoTexunad! 


MNpH pa3JIHdHbIX HHTCHCHBHOCTAX CBeTa H CBA3aHO Cc CYyllleCTBOBaHHeM NIpOMexy 
KOHILCHTPpallyAxX 903HHa. BoccTaHoBuTeJb — 


ackopOuHoBad xKucoTa (1,2-10 mosmb/a). TOYHOTO =MNpORYKTa. B nlepBOH cTanHyy 
1—1I=1, C,=4-10-° mMom/n; 2—I = peakUMH, OT Havana Jo MHHUMyMa 10 
=0,32, C,=4-10-§ momb/a; 3—J=0,08, TeHIHasla, IPOMCXORUT HakoMseHHe po 
C, = 4-10-° moup/n;4 — Macuira6pt cnpaBa = MeE2*KYTOUHOTO =MpOyKTa, MeHsAIOMLer 
u cnnsy I= 1, C,=4-10-5 moap/a noTeHUual 37eKTpoyza. B Touke MHHH' 
MYyMa CKOPOCTb O6pa30BaHHA TpoMexy! 
TOUHOLPO NpOLYKTa paBHa CKOPOCTH ero pacxofoBaHHusa. Ha npaBol BeTBU KpHBoH! 
B CBA3H C YMeHbINeHHeM KOHIeHTPpallWH HCXOMHOrO KpacuTeiA, CKOpOCTb ruben 
MpOMexKyTOUHOrO Mpofykta W», Bblllle, YeM CKOpOCTb ero OOpa3oBaHun Wy! 
WM NO3TOMY TOTeHI{MasI NocTreneHHO BospactaeT. C 3TOH TOUKH 3peHHA MOHATHE| 
H 3aBHCHMOCTb KHHETHKH H3MCHeEHHA NOTeHIMaa OT MHTCHCHBHOCTH cBeTa. Kat 
BHTHO H3 pyc. 1, HavalbHad CKOPOCTb H3MeHeHHA MOTeHIMala MponoplMo 
HaJibHa HHTCHCHBHOCTH MormoujeHHoro cBeta Japs. [lo STOW NDHYMHe IPH Sob UM 
3HaveHHAX Japs MOJUKHbI JOCTHTAaTECA OOee BLICOKMe KOHUeHTpalluu MpoMexy! 
TOUHOLO HPOAyKTa H COOTBETCTBeEHHO Oovlee HU3KHe 3HAYeHHA TOTeHMaa. Kpome 
Toro, IpH YBeMYeHHM CKOpocTH oOpa30BaHHA MpoMexkyTOUHOrO MpoxyKTé 
HM IPH HeH3M€HHOH KOHCTaHTe CKOPOCTH ero pacxOMOBaHHa TOUKa MMHUMYMé 
AOJDKHa CUBUPaTbCA K Hatasy Koopsunat. M3 puc. | BuaHO, 4TO 9TO JeHCTBUTeJIB: 
HO HaOsroaeTcA Ha oOlbite. 

H310%KeHHble CooOpaxkeHuA OOLACHAIOT H 3ABUCHMOCTb KHHETHKH H3MeHeHHS 
NOTeHI{Mala OT KOHMeHTpalluu KpacuTeiA, HadwOMaemyto B onbitax. Tloppmuenue 
KOHIeCHTPallHi 3903MHAa, MPMBOAAMee K YBeIMYeHHIO KOJIMYeCTBa MOTOMeHHOr< 
cBeTa, BJIMACT Ha KMHETHKy lipoliecca B OOMIeM Tak %Ke, KaK H YBeHueHHe HH 
TeHCHBHOCTH cBeTa. OrM4He HaGsmOLaeTCA JIM B CAyyae, B KOTOPOM 303HK: 
B3ATO TOPasNO OObIUIe, YEM HYXKHO JIA MOMHOTO NorsmouleHua cBeta. B 9sron 
cayuae (kpuBas 4, puc. 1) norenuman Takxe ObicTpo naflaeT, OHakO 3aTeM IM 
TEMbHOe BPeMA OCTAeTCH MOCTOAHHBIM. Ecsim yuecTb, YTO pH BbICOKOM HauaJb 
HOW KOHIeCHTpallMu 903HHa WO Tex TlOp, NWoKa pacTBOp MOrowlaeT Bech Majato 
IMM CBeT, CKOPOCTh OOpasoBaHNA MpOMexKYyTOUHOrO Mpokykta ocraeTca Heu3 
MeHHOH, TO TaKOH XOX NOTeHUMala MO2XKHO OObACHUTS TeM, 4TO Ha yuacTKe @ 
AocTuraercA CTalMoHapHad KOHIMeHTpallua MpoMexKYTOUHOrFO MposyKra. 

IIpu nonvxennn TeMIepaTypbl Pe3KO CHHKaeTCA CKOPOCTh BOSBpaTa TOTeH 


Alla (Puc. 2), Ira cKkopocTb OcTaeTcsA BeCbMa MaJOi axe Nocwe BbIKIOUeHUA 
pra. Takum 06pa30M, xapakrep 3aBHCUMOCTH KHHeETHKH H3MCHeHHA TOTeHIMasa 
|TeMMepaTypbl ACHO yKa3biBaeT Ha CTaNMHHbI XapakTep mpolecca BoccTaHOB- 
ux. Crayua o6pa3s0BaHuaA WpoMexkyTouHoroO MpokyKtTa ABIAeTCH (:boTOXUMM- 
Kol. Ee ckopoctb He 3aBucHT OT Temmepatypbl. Bropaa crayqua — Jaubuell- 

A peakIHA MpOMexyTOUHOrO MpokyKTa — ABJIAeTCA TeMHOBOM HM HyxKlaeTca 
yepMuvecKoli akTuBallMn. M3 puc. 2 BuqHO, 4TO IPM NOHMAKeHMU TeMMepaTypbI 
HOHCXOMMT CHJIbHOe YBeH4eHHe TIYOMHbI MakeHuA MOTeHIWala HW CMeleHHe 
KH MHHHMYMa, B CTOPOHY OOJIb- 

X BpeMeH. Oru (aKTbl HaXOAT mB 
€CTBeHHOe OOBACHeHHe B PpaMKax 
CKa3aHHOro BBILIe COOOpaxkKeHiA O 
OTHOLWeCHHH CKOpOocTel oOpa30Ba- ew 
a WM pacxOqoBaHHA Ih-pOMexyTOU- 

TO Mpofykta. ~ 80 

OnbiITbl, B KOTOPbIX H3MeHSIacb 
HILCHTpalluA BOCCTAHOBUTEIA, MO- 120 
3aJIH4, UTO BOCCTAHOBHTeJIb yua- 
wByeT B peakUMH pacxoloBaHua 160 
, oMexkyTOUHOrO upozyKTa. Ilo srovt 
MMuHHeE IIpH TpHMeHeHHH MacJIA- 200 
Wo aJIbserHuqa — BOCCTaHOBHTeIA 
pulee cua6oro, 4eM acKOp6uHOBaA 240 
cnoTa,— Ha6wojjaetca Gomee Meq- : 2 J Be 
MHHBIM BO3BpaT MOTeHI[Masla K WC- Puc. 2. Kuneruka u3menenua notenuuana mIpH 
sarees so minenne ne a 
Hua MMHUMyMa. Ha cKopoctb pe- oni) (2G, ==L40e ona id Hee! 
Bee OME Sy FOSHOLO: TDOAYRTA iC 2—C, =4-10-§ monp/n, t = — 33°. Crpenxoit 
CCTaHOBUTeJIeEM CHJIbHO BJIMAeT 

OO03HaueH MOMCHT BbIKJIOUCHHA CBeTAa 
bapofa pactBoputesa. Tak, B 9Ta- 
ple lepBaad crayua (boropeakyHu 
98MHAa C BOCCTAHOBHTeJIeEM TIpoTeKaeT CTOJIb %Ke OLICTPO, KaK UH B MMPHAMHe, 
BTOpad — BO MHOLO pa3 MegseHHee. B OOOMX PacTBOPHTeJAX MPpOMeKYTOUHBIM 
DOLYKT OblcTpee pearupyeT c aCKOPOMHOBOH KHCIOTOH, YeM C MaCJIAHBIM 
beruyoM. 

Ec ocpelllaTb pacTBop 303HHa B 9TaHOJIe B OTCYTCTBHe BOCCTaHOBHTEIA 
Kucopoya, TO TakxKe HaOofaeTca MaeHHe MoTeH{Haa BO BpeMA OCBeLLeHHA, 
\MYeM Mpollecc UMeT 3HAIMTeEMbHO MeJIeCHHee, YeEM B IIPUCYTCTBUM BOCCTaHOBH- 
Jia. [Ipu W1uTebHOM OcBelleHHH HaGOfaeTcA BbIUBeTaHve KpacutTessA. Ilocue 
IKJIOUCHHA CBeTa IOTeHI[MaJI BeECbMa MeVI€HHO BO3BpallaeTcA K HCXOJHOMY 
ayvenuio. Ecim MOoHu3HTb TeMMepaTypy pacTBopa lo —80,—90°, mpu ocBelte- 
iM He UPOMCXOAMT CKOJIbKO-HHOyb 3aMeTHOrO U3MeHeHHA NOTeHIMaa, 
KpacCHTeIb He BbILBeTaeT. ITH OTIbITbI CBUETEIbCTBY!IOT O TOM, UTO B OTCYT- 
Bue BOCCTaHOBUTeIA IIpOHcXOAHT MeMWeHHOe (oOTOBOCCTaHOBJIeHHe Kpacu- 
JIS pacTBopuTesem. DoTOxuMMYecKaAd CTauA TpeOyeT 3HAUMTebHON SHeprun 
THBallMn. AnasIorMuHble ABJICHHA HaGJOMaloTcA HB CHCTeMe NHPHMH — 303HH. 
IeyeT TaK2Ke OTMETHTb, UTO 3HAYHTeIbHbIM TeMMepaTypHbI KosdpPulnexT 
feeT (POTOXUMMYeCKaN CTAMMA PeakIMH BOCCTAHOBJICHUA 203MHAa CaObIM BOC- 
@HOBUTeIEM — MaCJIAHBIM aJib/lerHJoM. 

Ha puc. 3 mpuBelenbl KpBble H3MeHeHHA NOTeHIMama pH doropeakunu 
CCTAHOBJICHHA 3903HHA, 9PUTPO3MHA MH OeHFabCKOM POSbl MACJIAHbIM aJIb]e- 
JOM B TIMpu{MHOBOM pacTBope. 13 puc. 3 BUAHO, UTO KHHETHYCCKNE KPHBbIe 
clygae BCeX Tpex KpacuTeseli oKa3bIBaroTcsd CxoHbIMH. TlosToMy Mo2KHO cuH- 
Tb, UTO MpH PoTOBOCcTaHOBJeHUM SPUTPO3HHAa HW OeHradbCcKOM pO3bI, TaK 2*e 
IK HW TIpH (bOTOBOCCTaHOBJIeHHN 2038HHa, MepBax cTaMA PeaKIWMH COCTONT B 
jpasoBaHuN MpoMexkyTouHoro uposyKta. [IpomexyTouHble UpoAyKTb! MoryT 
ITb 34perHCTPHPOBaHbI HM MHbIM METOJOM, a HMCHHO IYTeM H3MepeHHA SJIEKTPO- 
JOBOMHOCTH pacTBopa B Xofe peakyuu. CoorBeTcrBytollve KpuBble puc. 3 06- 
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jlaaior 93KCTPpeMyMaMu, TIpHueM MHHAMyMY HOTeHUMasa COOTBETCTBYET mane 
MYM COMpOTHBJeHUA pacTBopa. CileqOBaTeIbHO, KPHBbIC W3MeHeHHA TOTeHIM 
M COMPOTHBJICHHA ONMCHIBAIOT OAMH HM TOT xe Tipolecc — Npolece oOpa30Bal fi 
H pacXoLOBaHHA MpoMexyTouHOrO MposlyKTa. ‘ ] 
IIpu ocBemleHum pacTBOpOB KCaHTeHOBbIX KpacHTeseH B NpuCcyTCTBHH KuC} 
pola NovlyuawTca KMHETHYeECKHe KPUBbIe 6e3 SKCTpeMyMa: TOTeHLMavI SJICKTP Ph 
locTerleHHO Bogspacraer u uepes 20—30 MMH. NPHHUMaeT HEKOTOPOE NOCTOAH Ke 
3HaueHne. IIpoBeqeHHbIe U3Mels 
HHA OOpaTUMOCTH peaKIMH TOF 
BbIKJIIOUCHHA CBeTa NOKa3aJin, © 
IPH MaJIbIX BpeMeHaxX OCBeL[er ff 
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Puc. 3. Kuneruka H3MeHeHWA MOTeHUMaa WH compo- Puc. 4. KaneTaka w3MeHeHHA | 
THBJICHHA PaCTBOPOB KpacuTeweH B mupHAMHe. Boccta- TeHyHasa pH corookucsel 
HOBHTeJIb — MaCJIAHBIM abgeruy (0,1 mova). 1, 2, XJOPODHIa BO3LYXOM B 9TAaH( 


3—notenuuat; 1’, 2’, 3’ —conpotTuBsaenue; 1,1’ — 
303HH; 2,2’ — 9pHTpoO3HH; 3,3’ — OeHrasibcKaa po3a ) 


HaG@wOMaeTcA 3HAaUHTeIbHad OOPaTHMOCTS, a UIpH OObIUMX CHCTeMa CTaHOBHT 
lpakTuyecKH HeoOpaTumol. 

Pa3m4uA B OOpaTHMOcTH (oTOpeakUHH pM MawbIX uM OOJIbUIMX BpeMeH 
OCBeleHHA Mbl OOHapyKHJIM TakxKe pH PoTOOKHCeHHH xJOpowusa a -p 
B XOfle KOTOpOrO OOpasyeTCaA CpaBHHTeJIbHO YCTOHYMBbIN NpOMeKYTOUHBIM Mf 
AyktT (puc. 4). Qror npogxyKT Obl OOHapyxKeuw paHee A. A. KpacnoscKum cnet 
TpasIbHbIM MeToqoM (?). Takum O6pa30M, Ha lipuMepe peakuMu :bOTOOKUCseH 
XJIOpOusIa BUAHO, UTO Pa3sIMYMA B OOPaTHMOCTH MOXKHO OObACHUTb OOPa30E 
HHe€M [1pOMexyTOuHOorO mposykTa. OgHako u3MepeHHA OOpaTHMCCTH peak 
OKMCJICHHA 903MHA, BbINOJIHCHHbIC OLHHM JIMIb MOTCHILMOMeETpHYeCKUM MeTOLO! 
He OKa3bIBaloT OJHOSHAYHO CYLIECTBOBAHHe MpOMexXYTOUHOFO NpPOAyKTa OKUC 
HMA HMeCHHO CaMOro KpaCHTeIA, NOCKOMbKY MpOlecc BbILBeTaHHA CyIO2*KeH. ¢ 
MOXKET BKJIOUaTb HE TOJIbKO peakIMIO KpaCHTe/IA C KHCOPOAOM, HO u CeHCHG 
JIM3MPpOBaHHOe OKHCJICHHe paCTBOPHTeA H PpeaKUMH MpOLYKTOB OKUCMEHHA pé 
TBOpHTeA Cc KpacuTestem. [losTOMy WIA NoKasaTebCTBa CYHeCTBOBaHHA Tp 


M@*KYTOUHBIX IPOMYKTOB OKMCJICHHA KCAaHTeCHOBbIX KpaCHTeel HeOOXOAMN 
WaibHeniue UcceloBpanHg. 


’ 
Tloctynuao , 
7 Il 1957a% 
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Jloxaxayn Akagqemun nwayk CCCP 
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TEOXHMH fl 


HW. HU. BOJIKOB u 9. A. OCTPOYMOB 


KOHKPEWUMH CYJIb®HAA DKEJIESA B OTJIOWKKEHHAX 
- 4YEPHOFO MOPS 
(ITpedcmaeaeno axademuxom H. M. Cmpaxoeoim 6 V 1957) 


Bo Bpema skcnequuun cyqua «UepHomopen» setom 1890 r. (+2) H. MW. Augpy- 

BbIM LIP HCCJIeAOBaHHH P1yOOKOBOAHbIX OTIO%KeHHH UepHoro Mops Gbwio ycra- 
BJICHO HaJIMUHe B OCaKaX MOPA KOJJOUAHOrO CepHUCTOrO %Kee3a UH BepBble 
Ila OTMeYeHa BEPOATHOCTh [peBpallleHHA ero B MMPHT, TaK Kak B OCaKax Obl 
HapyKeHbl MeJIb¥uaHuiHe wWapHKH MocvleqHero. 
B sto xe 9KCNeAnUHH ObIIM BlepBble OOHapyKeHbl B OCaqKax UepHoro 
OpA MMpHTOBbIe KOHKPeHA AIMHo1o Jo 12 MM u ToJuMHOIO OKOIO 0,5 uM. Io3- 
eA. T. Turos (°) ycraHoBua, 4To 9TH KOHKpemHu Ha 90,84 % cocToaT u3 nupH- 
iC TpuMecbio HeOoMbUIOrO KOJIM4eCTBAa CHJIMKATHOM YacTH, IpesAcTaBAIOlleH, 
AMMO, TJIMHMCTbIM MaTepHasl, U3 KOTOPOrO COCTOAJ CaM OcaJOK. 

Borrusiby (*) Ha OWHOH “3 cTaHWHh O1u3 Bocctbopa Take oOHapyxXH *Ked- 
AuKH TIMpuTa. 

M. Cugoperko (°), 3aHHMaBLUIMHCA H3yYeHHeM MHMHepasorMueckoro cocTaBa 
rmoxkeHut UepHomMopckux JIMMaHOB, YKa3aJl Ha MOBCeMecTHOe MpucyTcTBHe 
OcaKax CepHucTOrO *Kele3a WH, CYMTAaA ero THApaTOM cepHHcToroO xeNe3a 
4eS-nH,O), mpeqioxwusl Ha3BaTb ero FHApOTpPOMJIUTOM. 

I]. T. Jjanunpuenxo wu H. WV. Uurupun (°) ycranopusu 3aKOHOMepHOCTB 
pacnpeseleHuu ruapoTpoumuta B OTmMOwKeHuAX UepHoro Mops, oTMeyas, 
TO OTO2KeHHA MeJIKOBOMHDIX paloHoB (ray6nuHoI0 430—450 Mm) Ooulee 
raTbl cyibiusaMu, Hexelw OTMOKeHHA OombuIMxX YayOHH (NopsyKa 
000 mo). 

I. M. Pay3ep-UepHoycoga (") pu MHHepasorMuecKoM HccJIelOBaHHu MOH- 
bIX OTJIOXKCHHM OMHOTO H3 O3ep 61H3 CeBacTONOJA, HMeIOUerO XapakTep JIMMaHa, 
Allia, UTO CepHUCTOe 2*Kee30 B OCaMKax BCTpeyaeTcA WIM B rHspaTHo dopme, 
IM B BUJle MAKPOCKOMMYeCKHX MATOBO-YepHbIX WapPHKOB, KOTOPble OHA HasBawia 
eIbHAKOBHTOM (6e3 ClellvaJIbHOrO UCCeqOBaHHA H COOOMeHHA KaKUX-HOO 
AHHbIX OTHOCHT@JIbHO HX COCTaBa). 

[Ipu ucceqoBaHuu opm coeqMHeHu cepbl B OTMO2%KeHMAX UepHoro Mops 
) Mp MMKpocKONMYeCKOM H3YYeHHH OCaKOB OblIM OOHAapy2KeHbl TEMHO-Ce- 
pe LAPHKH, KOTOpble pacTBOPAMHCb Halleo pH AelcTBUM pasOaBJIeEHHOH COWIA- 
oH KHCIOTHI C BbIeeHHem cepoBogopoya. Ilo MHeHuIO aBTopa, OHH MpescraB- 
Iu COOOH cBoeo6pa3sHy1o mepexoxHyo cbopMy cepHUcToro *Kese3a OT ruApo- 
OUIMTa K MapKa3HTy, HOH3-3a HeOcTaTKa MaTepHasla H3y4YMTb UX COCTAaB HE 
[aJIOCb. 

A. JI. Apxanrenpcexuit u. H. M. Crpaxos (°) ycraHoBuau Hammune rugzpo- 
OHTA, MAPKa3HTa M MMpuTa He TOJIbKO B COBPeMEHHBIX, HO  B ApeBHUX OT- 
»KeHHAX Gaccelina Uepnoro mops. A. J. ApxaurespeKui (7°) IpuBo_NT HH- 
pecHble aHHbIe MO CepHAcTOMy 2Kelesy B OcaqKax UepHoro Mops. OH ycrta- 
BUI YTO KOJIIOMAHOe CepHucToe *Keleso — TruApoTponsuT oOaqaeT OueHb 
WIbINOH TMOJBY2KHOCTbIO MH CHOCOGHO MHrpHpoBaTb NO BepTHKaJIH KOJIOHKH. 
M ObWIM TakK2Ke HaliJeHbl OTIeIbHbIC BKJINOUCHHA PTHAPOTPOUJIMTa B Bue NATH, 

IeHTpe KOTOPbIX HepeAKO HaxoMMJICH MaxKyUlMiicA NoMyTBepAbIM CrycTOK. 
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B wopoesKcuucKux raunax A. JI. ApxaHresibcKoMy yaJloCb HaG0aTb THC 
XO, THAPOTpoMUTa B MapKasHT; OH HaXOAHM MoCJIeHHH WIM TO CTCHKAM 1 
IH B PIMHax, 3ANOJHEHHbIX THAPOTPOHWMTOM WIM B WeHTpe ero NOMYTBEp, ] 
crycrkos. B padote ®. B. Uyxposa(™) coOpaH pay AaHHbix NO STHM COCALR: 
HMAM H IPHBeLeHbI KpaTKue BHIBOMb! OO UX CYMeECTBOBAHMM HW B3aKMOCBASH.F 

[lupur u MapkasuT, HaXxOLslKeca B YEPHOMOPCKUX OCaAKax, NpeAcTaBse 
MHKpOCKOMMYeCKMMH WapwKaMH WIM CTHIKCHHAMH pasJM4HEIX (OpM, HaxOw 
Hue AHApycoBbim uv BarrnsibOM MMpHTOBbIX KOHKPelHu Ooulee WIM MeHEe ape 
YHTeIbHBIX Pa3MepOB IipecTaBJiAeT eMMHMUHbIE Cyan. CepHucToe 2Kevlesch 
rHApoTpousuT, — Kak ObIwIO YKa3aHO BbILe, NOMHMO KOJIWJIOHAHDIX (opm HHO | 
BCTpedaeTCA B Be NOJYTBePAbIX MaKYLMXCA CryCTKOB. Konkpelun cep 
cTOro 2kee3a B YepHOMOpCKUX CCaMKax elle HUKeM COHapy2KeHbI He ObIpy 
O6pasoBaHHe UMputa (MapKa3sHTa) B MOpCKHX OcadKax us PHApoTPOWUTAa Ore 
OKa3aHO B OJHCH u3 NpesbIAyuE 
pa6oT, OCHOBbIBaACbh Ha UCCyIeyp 
BaHHUM B3aNMOCBA8H pa3JIMUHR 
(opm coequHeHH cepbl B ie 
HbIX OTJOKeHHAX UepHoro 
pa (°). 

HeceneqoBpaHne mpOoMexyTii 
HbIX (OpM Mpouecca sToro ney 
Xoqa TpeWcTaBAeT C TOUK 39h 
HHA TeOXUMHU OoOJIbIUOH MHTep 
OcBellaA OLMH M3 BOMPOCOB ayTHFeHHOFO MHHepasooOpasoBaHuA MOPCKOrO Jie 

Jlerom 1956 r. BO Bpema pelica UepHomopckow aKcnequunu MucrnTyi 
okeaHomornu AH CCCP wa skcneqummouHom cyfHe «Axanemuk C. BaBuudit 
Ha OMHOM H3 CTaHWHi Ons Mpica Konop (42°54’,0c. w., 40°54’,8 B. 2.) Ha Tie 
6nuHe 540 mM nopmiHeBoH TpyOKOM Oblia B3ATa KOJOHKa TpyHTa JJIMHOH OK 
6m. Kouglonka npescTaBasa CoOoK WI riMHMCTbIN, Ceporo WBeTa Cc rosy6oBa¢t? 
OTTCHKOM, C OTJ@JIbHBIMH NATHAMH HM NPOCJIOAMH, OKpallieHHbIMU FHAPOTpOMUT HE 
B UePHbIli WBeT. OTH BKJIOUCHHA ABJIAJIMCb OOBIUHBIMH JIA YePHOMOPCKUX OCH 
KOB. Hue ropu30uTa 264 cM BKJIIOUeCHHA THApoTpousutTa npercTaBasanu coe 
OTWeIbHbIe MaxyuiMeca crycTkH. Ha ropusoutTe 335—337 cm Opin O6Hapy 
IIpOCcJIOH U3 OUeHb TBEPALIX BKJIOUCHHH YepHoro WBeTa. OTJesbHble BKJIOUeH 
OblIH COOpaHbl, 10 BOSMOXKHOCTH TWATeJIbHO OUNIEHbI OT BMeILalollel ux o4ek 
IVJIOTHOH Ccepol c rostyOOBaTbIM OTTEHKOM IJIMHbI, THATeIbHO MpOMBITbI CUHPT 
HW COXpaHeHbI B aOcOJIIOTHOM CMpTe. OTH KOHKpeuHH (PoTorpaduu HeKOTOpT 
43 HHX IIpMBeeHbl Ha puc. 1, yBemMueHO B MoONTOpa pasa), BepOATHO COCTO! 
lwe U3 Ce€PpHHCTHIX COCAMHEHHH Kevlesa, ObIH HMCCMeTOBaHbI HaMH. 

Konkpeltuy mpeyctTaBator coool YepHbie O6pa3s0BaHuA HENpaBLJIbHO opm 
OUeHb TBePAble; pasOHTb UX MOXHO ObVIO TOMbKO MOJIOTKOM, a pa3laBHTb 4 
B ALUMOBOM WIM araTosou crynKe. IIpu {poOeHHn 6biia ACHO BUHa MX KpUcTa 
Jmueckaa crpyktypa. [Ipu o6pa6orke pa36aBeHHOH COMAHOM KHCOTON KOHKE 
IMM PaCTBOPAJIMCh C OYPHBIM BbI-emeHHeM cepoBoxopogxa. AHamus ux Obi Op 
Beye mo cxeme (7”). I43 Hapecox 0,01—0,02 r onpenenamn cepy, cBa3aHHys 
c Kele30MB Bue FeS, nyTem pa30xKeHHA MaTepHadla pasOaBeHHOM COmAH( 
KMCHOTOH C OTTOHKOM OOpasytomlerccs cepopoyopoga. M3 aApyrux HaBecox, Ti 
piqka 0,51, nocue yqalenuad cy IbuAHOM Cepbl pasox*KeHHeM COMAHOM KUCHOTE 
B TOKe JBYOKMCH yrulepofa MU OTMeeHUsA HepacTBOpHMOrO OCTaTKAa,B *UuILTpa 
OmpeleiAIM CyIbiaTHylo cepy ocaxkeHvem xOpucTbiM Gapnem. Hepacrsop! 
MBIHM OCTATOK 9KCTparHpOBaJM aleTOHOM [WIA yLaleHHA CBOOOAHOL Cepbl, a OCT 
TOK UCCJeNOBaIH Ha TMpuTHyto cepy. OOmee cofep2xKanue cepbl Obl0 Onpeyes! 
HO M3 OTJCIbHOH HaBeECKM OKHCJICHMeM CMecbIO pacTBOpa 6poMa B YeTbIPexxs 
PHCTOM yrviepowe H a30THOM KHCJIOTHI MH OCaKeEHHeM XJIOPUCTLIM GapveM. | 

OGuree comepxanne WHKeresa Take OMpeleMAH US OTMeMbHOM HaBecKU 067 
€MHbIM Me€TOJOM — THTPOBaHHeM OMXPOMATOM KaJIMA MOcJe pasio0%*Kenua npod 
WapCKOM BOAKON Cc NoceAYIOUIMM yNapuBaHHem C COMAHOM KUCIOTOH Hu BOCCT. 
HOBJICEHHA Kese3a JIBYXJIOPHCTHIM OJIOBOM. 
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Pue. 1 


AvaJIM3 MpOBOLWJICA H3 T1pO6, H3BuIeKaeMBIX U3 CIMpTa, B KOTOPOM OHM xpa- 
WJIMCb, H H8MeJIbUaAeMBIX HENOCPeCTBEHHO Nepes B8ATHeEM HaBeckn. Onpenese- 
We CYJIbUAHOK, CBOOOAHOH, NMPHTHOH MH CybaTHOH cepbl NpoBosNOCh B 
pex pa3JIM4HbIX mpobax,. 

B pesysIbTaTe aHaJiu3a NOJyYeHbI Culeqyroulne aHHbEIe (B MpoueHTax): 


IIpo6a 4 'TIpo6a 2 IIpo6a 3 


Cybuguana’ cepa 30,24 29,87 34,20 
Cpo6osHaa cepa 8,43 8, 24 8) 5) 
Iluputuasa cepa 0,09 0,14 0,06 


Coflepwanve cyJb(arHoH cepbl OblWIO oueHb HeOobuM (0,02—0,05%); 
Ha Oba, OUeBHAHO, «IpuMecbio» H OOpas0Baslacb B pesysIbTaTe wacTHUHOrO 
KHMCJI€HHA TIpH H3MebueHHH poo! Nepex anamu3som. IIpumecbio saBsserca 
ak#Ke KPeMHeBaA KUCJIOTAa, COepxaHHe KOTOPOH paBHO 2,66% SiOe; ona Be- 
OATHO loMadla B KOHKPeWHH 3a CdeT YACTHUHOTO 3arpA3HEHHA UX BMelLalolel 
opoxol (cepoll rmMHOli), O YeEM MOXKHO CYAUTb 10 BEMMUMHE HepacTBOpUMOrO B 
yicwloTaxX ocTaTKa, cocTaBlaiouero 4,50%. 

| Onpefenenue o6mlero CollepxKaHUA Cepbl B KOHKPellMAX MpoBofusocb us 
Byx MapaJJIeJIbHbIX HAaBeCOK OJHOM HM TOH 2e mpoObl. Odulee cofep2xanue cepbl 
ocTaBuio 38,22 u 38,38%. 

_ Hexotopoe HeGoMbII0e pacxoxlenHe MexKy HeNocpeACTBeHHO oMmpeyeseH- 
‘IM OOWLMM COjep2KaHveM Cepbl HM NOACUMTaHHBIM TIpu CyMMHPOBaHHH cCojepxa- 
{MA PasJIMUHBIX OPM coeMMHEHHH Cepbl, MOXKeT ObITb OODACHEHO TeM, 4TO 
IpPeeICHHA BEJIMCb U3 Pa3IMYHbIX MpoO HM JOBOJbHO MaJIbIX HaBeCOK. 

_ Tak Kak cepa B KOHKpellMAX CBA3aHa C 2Kesle30M, TO OblIO TaK2%Ke MpoBe- 
{eHO ompeflenmeHve OOulero coflepxKaHuA 2Xese3a U3 ABYX NapaJVIeJIbHbIX HaBe- 
(OK TpeTbeli NpoObl; Mp STOM GOblIo HalifeHo 54,49 nu 54,50% Fe. 

Kpome Toro, mp s106e3HOM coflelictBuu 9. B. Tycaukol 6p110 mpoBeleHo 
MeKTpasIbHoe UccIeqOBaHHe KOHKPelWH, KOTOPOe NOKa3aio MpucyTCTBHe 
WKeiA, KOOabTa H Me B THICHUHDIX JOMAX MpOWeHTa M MBIIIbAKa B eCCATHIX 
ONAX TpoleuTa. 

OG6paTuB BHUMaHHe Ha TO, YTO CBOOOMHAA cepa Oblia HalimeHa B JOBONbHO 
OJIbINMX KOJIMYCCTBAX, MbI [JIA MPOBePKH NOCTaBMJIN ONpefedeHue ee NpAMOH 
KCTpakllMel alleTOHOM M3 HaBeCKH MepBOHadaJIbHOrO BelllecTBa Oe3 MpelBapL- 
eIbHOM O6pa6oTKH ero comAHOH KucsOTOH. IIpu sToM B KOHKpelHAX B ABYX 
po6ax Obimo HalizeHo 0,2 u 0,3% 9memMeHTapHou ceppl. 

TakuM o6pa30M cepa, H3BuleueHHaA SKCTpakiMeH alleTOHOM H3 OCTaTKa 
OCIe pa3IOKeHHA HAaBeCKH COJIAHOM KUCOTON, He ABJIAIACb, BEPOATHO, «CBO- 
OHO» Cepoli, a B OCHOBHOM BbIJleJIMJacb IPH pa3/02xeHHH MpoOb! CoAHOK 
MCJIOTOH. 

MoxkHo CKa3aTb, UTO UCCEMOBAHHbIe KOHKPeMMH COCTOAT MpeuMyllecTBeHHO 
3 FeS; uro xe KacaeTCA Cepbl, BbIAeIAIOWelHcA pH pa3ssloxKeHHH MaTepuasa 
OJIAHOM KUCIOTOH, TO, BANUMO, OHA He ABJIAeTCA «CBOOOLHOM», a CBA3AHA C Cep- 
MCTHIM 2Kee30M B Bue pasJiaraeMol cosAHOM KuCMOTOH Popmb! FeS2. Eguu- 
TBCHHOH U3 HaOlOfaBiiMxca cbopM FeSe, passaraeMbiIX COJIAHOM KUCJOTON, 
BJIACTCA M@JIbHMKOBUT, ONMCaHHBIM Jloccom (}°,1*). 

TIpu o6pa6orke MeJbHUKOBUTAa COJAHOM KHCOTOM OAMH aTOM Cepbl AUCyJIb- 
Wa *Kele3a BbIeAeTCA B BUe CepoBosopoya, a Apyro — B Buse cBoOosHOH 
epbl. CneopaTesIbHO, 3Had KOMUeCTBO cBoOomHon cepbl, BbIqeAlOlleeca pu 
a3JIOKKeCHUH MaTepHadla COJIAHOH KHCMOTOM HM OTHECA ero 3a CUeT aTOMa CepHI, 
bIJeIACMOFO H3 MeJIbHMKOBHTA B CBOOOJHOM COCTOAHHH, MbI MOXKeM, BbIVHTaA 
akoe 2Ke KOJIMYeCTBO Cepbl H3 OOUero KOJIMYeCTBA ee, BbIJeJIAIOMlerocaA B Bue 
epowoslopoka, OnpelesuTh: 1) KomM4eCTBO HCTHHHO CYyIb(uUAHOM cepbl (cBA3aH- 
of B Bue FeS); 2) kommuecTBO cepbl, CBA3AHHOM B Be MeJIbHUKOBUTA (pasua- 
aeMas CouJMHO KucCOTOH opMa Aucyibiuya xwewe3a). 
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TakuM oOpa30M, Mouvly4eHHble aHHble MOMKHO IipeACTaBUTb B CJleAyIOuly 
Bue (B MpoleHTax): 
[Ipo6a 4 IIpo6a 2 IIpo6a 3 


Cysbiuynaa cepa 22,03 21,88 21,90 
Cepa MeJIbHHKOBHTAa 16,36 TORIS: 18,60 
Ilnputuaa cepa 0,09 0,14 0,06 
CpBo6oynaa cepa 0,2—0,3 } cpeaH. Ls 
Cysbcatuas cepa 0,02—0,05f Beex npod 


Yuurpipad, YTO MpoBeseHHOe B 1pobe 3 KOHTPOJIbHOe OMPeAeCJeCHHE AEVIEF 
XOPOWIO YBASbIBAeTCA C COfep2KaHHeM BbIWeMepeyHCJIeHHbIX (OPM Cepbl, If 
MOXKeM CielaTb Tepecuer pa3sIMUHbIx (OPM COeAMHEHHH Cepbl Ha COeAHHEH|E 
UX C *Kele3oM, B BHe KOTOPbIX OHM JeHCTBHTe/bHO HaXOJATCA B UccMeLyeMly 
KOHKPellHAX. 

Pe3ybTaTbl TepecueTa cmefyiomue (B Mpolentax): 


TIpo6a 4 TIpo6a 2 IIpo6a 3 


FeS (cyapud) 60,48 60.,07 60,12 “a 
FeS, (MesbHHKOBHT) 30,72 30,05 34,90 
FeS, (muput, MapxasutT) 0,17 0,26 0,14 i 
S (cBo6o7Has) 0,2—0,3 cpeqH. ANA 

FeSO, (cysbcbar) 0.09094 } Bcex mpo6 - 


IlonyyeHHble pesybTaTbl MOKa3bIBalOT, UTO KOHKPelWHH COCTOAT B OCHOBA 
W3 CepHHCTorO *Kelesa, cosepKalllerO 3HAUMTeMbHbIe KOMUECTBA Hcy Ibou 
*Kele3a, pasiaraeMoro COMAHOM KUMCOTOH (OUeBHAHO, MCJIbHUKOBHT), H HeOOsp 
qoro KOJIMueCTBa TMpHTa (MapKa3uHr). 

BuuMo, CKOMJICHHA KOJWJIONAHOW (OpMbl THAPOTpOMJINTa, MOCTeMeHHO JP 
ripaTupysAcb B Ipomecce MHareHesa, TepexoAAT B MarKylMeca NoyTBepL 
crycTKu, ormeyeHHbie A. JJ. Apxanreapcexum. IIpn qanbHelieh Jeruypatray 
M YIWIOTHEHHH TaKOl CrYCTOK, BepOsITHO, lepexO{uT B KOHKpetMIo FeS. Mox' 
mpesnouvlaraTb, 4TO B CleylouleH CcTaMH HaynHaeTcA MocTeneHHoe Mpucoer 
HeHHe BTOPOro aTOMa Cepbl C OOpaso0BaHHeM MeTacTaOHJIbHOM (hOpMbl AByxXcepH 
cToro *Kele3a — Me@JIbHHKOBHTa, KOTOPad B JaJIbHeMWeM y2Ke TlepexOUuT B Ma 
Ka3uT HM MMpHrT. 

Tak¥M OOpa30M, MO2XKHO C M3BeCTHOH omei yBepeHHocTu Mpesznonaral 
4TO HaleHHble KOHKPeMHU ABJIAIOTCA MepeXOHOU (POpMOH Ha I1yTH NpeBpalllen) 
rHApoTpowuTa B NUpMT (MapKas3uHr). 


VUncrutyT okeanosoruu 
Axayemun nayK CCCP 


Toctynuso 
3.V 1957 
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oxnagp Akagqemun nayx CCCP 
1957. Tom 116, Ni 4 


BHOXHMH A 


MW. A. UYAMHOBA 


K MEXAHH3MY B3AMMOJIEKCTEMA TCKCHVYECKHX BELECTB 
3JIOKAYECTBEHHbIX OMYXOJIEM C KATAJIA30“N 
(IIpedcmaeaeno axademuxom JI. C. Imepn 27 IV 1957) 


B npeypiqyujux padotrax (',”) HaMM Oblula NOKa3aHa BO3MOXHOCTb BbIeIeHHA 
OUMUJEHHOM BHJle H3 ONyxoNeBOH TKaHH penapata*, nposBsAtomero MHrH- 
TOpHoe JeHcTBHe Ha KaTala3y NeYeHH HOPMAJIbHbIX MbIIeH B ONbITax in vivo. 
C wWeibio BbISCHeEHHA MeXaHH3Ma JleHCTBMA Mpenapata, HaMM OblIM NocTaB- 
|eHEI OIITLI 10 MpAMOMY B3aMMOselicTBHIO ero C OYMUIeHHbIMA Npenapatamu 
aTaa3bl. 

O BAMAHMM ONYyXOJIeBbIX TOMOreHaTOB HJIH 9KCTPaKTOB Ha AaKTHMBHOCTb Ka- 
fa3bl B ombirax in vitro B WHTepaType HMeIOTCA MpOTHBOpedHBble JaHHble. 
‘aK, OMBbITbI, MOCTaBJICHHbIe C MeYeHOUHbIMH romMoreHatamu ((3,4) uM Ap.) Kak 
CTOUHHKAMH KaTala3bl JaJIW OTPHWaTeJIbHble pezybTaTHl. Hanpotus, skcnepu- 
eHTbI (°) C KpucTasmMyeckoH KaTama30H u Kochsaft u3 onyxonesol TKaHH 
OKa3aJid IIPAMoe JelicTBHe 9KCTpakTa Ha cbepMenT upH O°. ABroppl 3TorO uc- 
@OBaHHA CUHTAaIOT. YTO Np NocTaHoBKe onbIToB in vitro 6ombUIyIO powb 
rpaer TeMnepaTypHbIM pexKHM, Tak Kak pH 37° meyeHOUHbIN romureHaT 
M MpOABJIAeT HeHTpaH3ylolulee BeHcTBHe MO OTHOWeHHIO K MHTHONTOpPy 
aTaia3bl 3 OMlyxouleH. 

B wax onpitax in vitro Mbl HCNOb30BaIH OUMUeHHbIC MpellapaTbl KaTa- 
a3bl H HHPHOUTOPA, BbIAeMeHHOrO H3 ONYXOMeBOH TKaHH. IIpenapaT KaTaa3bl 
OTOBHJICA 43 Oblubeli MeueHu no MeToAy(®). KoHWeHTpallHA pacTBOPOB BbIJeJIeH - 
oro bepMeHTa BbIPaxKaslacb B KOJMYeCTBE 2%Kee3a TeMaTHHOBbIX rpynn. Jia 
MpelleeHuA MoceqHero Obl] HCMOMb30BaH MeTOX (‘) ONpefeeHuA 2Kese3a re- 
Ormo6HHa KPOBM C MOMOIIbIO *—%,-HNMpHAMA. 

B kayecrBe paOoyero pacTBopa Up nocTaHoBke onmbiTos in vitro MbI MOvIb- 
WBAJIMCh PaCTBOPOM KaTawa3bl, cofepxauyuM 19,1 7 xene3sa B 1 Mi pacTBopa 
epMeHTAa. 

IIpenapat wuru6uropa KaTaa3bl Noyyaid M3 ONYXoMeBOH TKaHH *KelyyKa 
eOBeKa B BUe KPUCTaIHYecKOH XJIOPMaTHHOBOM COJIM, OT KOTOPOM OH OCBO- 
OKMAICA [JIA MOCTaHOBKM OMbiTa 10 paHee onMcaHHOH MeToguKe (',”). 

Viuxy6upopahve cmMecH wHruOuTOpa uM depMeHTa MpoBosusoch npu 0° 
pu pH 6,5—6,7. AKTHBHOCTb KaTaJla3bl OMpeteAacb 10 MeToyy (°) H BbIpaxka- 


° ° = a 
aCb KOHCTaHTOH MOHOMOWeKYJIApHOH peakuun (K- 107%) no dopmyse K= ry lla. 


eSyJIbTaTbI HCCIeqOBaHNA NoOKa3zaHb! B Ta6. |, M3 KOTOPOM BHAHO, ITO HHTH~ 
ATOP P€3KO TOPMO3HT AKTHBHOCTb KaTaa3bl. IloBbiuaA KoMUeCTRO Npenapata, 
3MOXKHO JOOHTECA MOJHOrO TOPMOXKeHHA AKTHBHOCTH (epMeHTa. 

Kenai BbIACHHTb XapaKTep B3aHMOJeHcTBHA HHTHOUTOpa HU CbepMeHTAa, MBI 
sVUaJIM OTIelIeHHe MpH 3TOM TeMaTHHOBIX rpyMll KaTaasbl. Onpewemenue 
ele3a TCMaTHHOBBIX py, MpOBeseHHoe nocie AMasIM3a uccMeayemou cmecu, 
Ka3asl0, YTO TPH HeMOHOM TOPMOXKeCHHH aKTHBHOCTH (epMeHTAa OHO pacripe- 
JIACTCA TIO O6€ CTOPOHH! KOJORHHHOK MeMOpaHHl, B Culy4ae Ke NoHOrO TOp- 


* Xumuyeckasd npuposa npenapata C AHTHKATAaSHbIM JCHCTBHEM MH erO HHAKBHAYaMbHOCTb 
AiexaT Tasbuehwiemy H3yYeHHO. 


JAH, T, 416 Ne 4 649 


MOXKeHHA ONpeleAercA JIMIMb 3a KOUMOLMMHOK MeMOpaHolt (TaOm. 2). Heot 
XOJMMO OTMETHTb, UTO OlpellesIAeMoe B ITHX CHYYAAX WHKeMe30 ABJIACTCA HE CBC 
6OHbIM, HO CBASAHHbIM B KOMIJIeKce, TaK Kak Oe3 TpeBapHTeAbHOrO Paap} 
II@HHA TeMaTHHOBbIX Fpyll OHO He OMpefemsetca. 


a 


Ta6aunna 1 


( 
: I 

iB AkTHBHOCTH (bep- 
rs MeHta B 1 Mw pac-} IIponenT : 
i CoctaB HHKyOauHOHHOM cMecH TBOpa Tocne HHKY-| popwoxennA 
4a Oal\u 
ea 

] 


1 2 ma depmepta+1 mu 
BOJIbI 1124-10-38 — 
2 2 ma cbepmMenta-+ 1 mua 
mpenapata (2 mr xJiop- 
mlaTHHata) 243-1078 80 
3 2 ma depmenta-+ 41 ma 
mpenapata (4 mr xsop- 
lwlaTHHaTa) 0 100 


IIpopexeHHbId B KOHTPOJIbHOM onmbire WMamH3 pacTBOpa KaTasa3bl NOKa3sa. 
YTO B 3TOM Culyuae 2%Kee30 TEMaTHHOBIX FTpynn He NPOXOAHT yepes KOMVJIONMI 
Hy!0 MemMOpaHy, T. €. OTIJeNIeHHA TeMHHa PH Auause (@epMeHTa He TIpoucxi 
aur. 

B KOMNORHHHOM MelOuKe Mp WHamHze uccsIehyeMOH cMecH HaOrosaerTC 
BbilayeHve ocalKa, arollero Np aHasH3e NOOAKUTeMbHY!IO OuyperoBylo pi 
aKHHIO, 


WAGE Z 


Cofep»kaHHe >KesIe3a B HHKY- 

OalHOHHOK cmMecH nocue WHa- 
= musa (Y) 
2 CoctaB HHKyGanHoHHOol cmecH 
o B KOON. Me-| B DHanHs. BO- 
& mouKe (3 Mu) Wax (3 Ma) 

| 

4 2 Mi cbepMenta + 1 ms BODI 38,1 — 
2 2 MJl epmenta + 1 mu mpe- 


napata (2 mr xsjopnvaTu- 

Hata) 10 28 
3 2 mr cdbepmenta + 1 ma mpe- 

Nlapata (4 Mr xslopnuaatu- 

Hata) a 40 


ITposegenuble ONBITH MO3BOIAIOT ClelaTb Mpesmomoxenne, YTO HHTUOUTO} 
BCTYMaA BO B3aMMOJeHCTBHE C KaTaa30H, HapylwaeT CBA3b TEMMHOBOM Mpocre#r 
uecKOH rpymnbl PepMentTa c anodepMeHtom. Bo3moxKHO, 4YTO pH LOOaBJeHY 
MHrvMOuTopa OOpasyerTcaA KOMMeKC C Oe/IKOBbIM KOMIOHEHTOM KaTasla3bl. 

Kak H3BecTHO H3 JIMTepaTypbl, PoTroMeTpHuecKad KPUBaHA alcopONMH KaTaa3 
MMeeT Ba MakKCHMyMa — Ip 280 nu 404 mp. Cnextpodoromerpuyeckoe 
ClelOBaHHe aHaJIM3HpyeMOH CMeCH BHbIABHJIO HaIMYHeE OHOTO MakCuMyMa TI 
riouenia mpH 260 mp (puc. 1 A), xapakTepHoro Aa npenapata usru6uTop 
O6a Makcumyma (bepMeHTa M1pu 3TOM COBepuiecHHO He onpesensiorca. Tak Ke 
MpenapaT HHrHOuTOpa OG6MaaeT OUeHb Cobo Nornomjatomuel CnocoOHOCTbI 
MOXKHO ObIJIO MpeANOMOAKATb, YTO OH MACKUPyeT CneKTP NOrMoweHuA KaTanas 
B pa3BeNeHHbIX PaCcTBOpax NoceqHeH, HOO HM B CTyYae HENMOMHOFO TOPMOXKeHI 
AKTHBHOCTH (epMeHTa MbI HaG,U0JaH TOKO OHH MaxCHMYM, “pHHalwiexkaul 
HHIHOUTOpy. 

T{uau3 cMecH NpoTHB NCTHIMpOBaHHOl BOX NosBONW oOHapyxkKu 
MaKCHMYM IOrJlOWeHHa PepMeHTa MPH HEMO/IHOM TOPMOXKEHHH EFO AKTHBHOCT 
KpuBaa atcop6unu coxepxuMOoro KOJWIOAMHHOTO MelOUKAa B 3TOM cyuae 0 
WanaeT ABYMA MaKCHMyMaMy — l1pu 280 u 494 mp (puc. 1 5). B cnyuae nono 
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OXKCHHA AKTHBHOCTH KaTaJla3bl 9TH MAKCHMYMbI IIOJIHOCTbIO HCUe3aIOT HU 
e (uasusa. 

CBA3M C pe3YJIbTaTaMM ONMCaHHbIX BbIWe OMbITOB in vitro NpeAcTaBJsior 
pec HeaBHO OnyOMKOBaHHbIe paGoThl ((*) H Ap.) MO ompeseneHHo *Kese3a 
MPHHOB B KPOBM OIyXOJIeBbIX H HOPMAJIbHbIX X%KMBOTHbIX. CorviacHO JlaH- 
3THX paOoT, B ONYXOJ€BOM OpraHu3Me B CpaBHeHHH C HOpMOM HaGslofaetca 
wueHHe COJepKaHHA RKelesa CBOOOAHbIX NOpduYpNHOB MH YMeHbIUeHHe CO- 
aHHA XKeslesa MpoTOMOpPupHHoB 

€3YJIbTaTbl MPOBeJeCHHbIX HAMM OMBbITOB COracylOTCA C STHMH JaHHbIMH 
al0T BO3MOXKHBIM NpeAnoMoOxXeHHve, TO HakKOMJIeHve CBOOOAHHIX NOpPupu- 


J600 | 


G500 


0400 + 


580 


| 


Ee 240 


260 280 
A 


S00, 320 


pee 40 560 


400 mp 
Q200+ f 


0100 


240 260 780 300 =~ 740 30 BT GOO ms 


——— 


‘Puc. 1. Ancop6una uccnenyemoi cmecu fo gManvsa (A) u nocne quanusa 
(CoMep2KHMoe KOMOLMMHOrTO MewouKa) (5): 1 — nomHoe TooMoxeHHe. 2 — 
HEMOHOG TOPMO2XKeHHE 


B OIYXOJICEBOM OPraHH3Me MOXKeT ABHTbCA PeSYJIbTATOM BO3EHCTBUA HHin- 
ropa KaTala3bl Ha NpoToMopdupuHbl. 

Bpinawenue Geka IpW Avanuse CMeCH KaTasa3bl H UHTUOUNTOpa u OOHAapy- 
HHe 2%ele3a reMaTHHOBbIX Tpynn 3a WHaJIM3alMOHHOH MeMOpaHOoH ykas3biBaeT 
TO, TO IPH NpAMOM B3aMMOJeHCTBHH HHTHONTOpAa C kaTala30H NMpOncxOAUT 
WenieHve npocreruyeckoH rpynnbl OT OeNKOBOK YACTH MOVJIeKyJIbl (epMeHTa. 
Cuyntaio CBOMM JOTOM NpvHecTH GularogapHoctTb npod. A. M. Ky3uny 3a 
3eTbI H MOMOLIb B paodore. 


VuctuTyT 9KcnepHMeHTabHOH MaToNOrHH [locrynusto 
H Tepanuu paka 21 1 1957 
Axaylemuu MefMUMHCKHX HayK CCCF 
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Jloxxayn Akagemuun nayx CCCP 
1957. Tom 116, Ni 4 


XHMUYECK AS TEX HOJION 


Axayemuk AH BCCP M. A. BE3BOPOJIOB u H. M. BOBKOBA 


BJIAAHWE WE3HA HA CBETOMPEJIOMJIEHHE 
CHJIAKATHbIX CTEKOJI 


CsolictBa cTekKsOO0Opa3HbIX CHCTeM, COfepKallHX WesHH, Mo mMocmeny 
BpeMeHH He ObIIM peMeTOM CHCTeMaTHYeCKOrO H3y4eHHA, XOTA MoBel 
We3HA B CTeKJI€ MOKeT MpeACTaBATb MHTepec, TaK KaK OH 3aHHMaeT B 
Oj\Mu4eCKOH CHCTeMe 3JIEMeHTOB OCOO0e MOMO*KeHHE, OTIMYAACh CaMbIM OOVJIb 
HOHHBIM pavycoM HW HavOoslee CHJIbHO BbIPaxXCHHbIMH OCHOBHbIMH CBOMCTB 

B mutTepaType HMerloTCca BbI 
Cs0 3bIBaHHA, MOCBALLeHHbIe JL 
OT]CJIbHbIM UaCTHbIM BOTIpG 
MOBeeHHA ero B cTeKmax (1) 

B Hay4HO-HCCuleLOBaTeJIb6 
ua6opaTopuu ctTekJia H CHJIl 
ToB BenopyccKoro mnovHTe) 
K,0 yeCKOrO HHCTHTYTa Oblla BBIl 
Na,0 HeHa CHCTeMaTHYeCKanA  9Kt 

PUMeHTaJIbHaA padoTa Mo U3) 
HHIO CBOHCTB Ie3HeBbIX CTE! 
B HacToslleH cTaTbe JaerTca ¢ 
caHve HeKOTOpOH uacTH ee, 
8 12 6 2omon%  CBAULCHHOH  cBeTOMmpesoMue! 
RO CHJIMKATHBIX CTEKOJI, COAepxKal 
Puc. 1. Iloxa3atenu mpenomnenua creKom cucTtembl Ie3HH. 
R20 — SiO» MccneqoBasuch TpH CHCT 
B CTeKJO0OpasHOM  COCTOSI 
I —Cs2eO —SiOe2; II —Cse0 —CaO —SiOz xu III] —Cs20 — Naal 
AlzO,; — SiOz. OgHoBpemenHo c cucTemoli Cs2O — SiOz npousBoguses cu 
ctekon LizO —SiO2; NazO —SiOe u KeO —SiOe, B KoToppIx menor 
KOMMOHEHT BBOJMJICA B PaBHOMOJIEKYJAPHbIX KOMMYeCTBaX Cc Cs2O. 

CocTaBbl JBYXKOMIMOHEHTHBIX CTeKOJ HaXOWWIucb B Mpefenax or 80 
92 mon. % SiOz u or 20 no 8 Mon. % Cs20. CunTes crekon mpon3BoanaC 
CHJIMTOBOH Meu C BbIZepxKKOM B TeYeHHe OAHOFO 4aca pH Temnepatype 12 
TlokasaTeiu MpesioMeHHA HX, H3MepeHHble HMMePCHOHHBIM MeTOJOM, J 
Ha puc. |. 

PacueTbl MokasaIM, 4TO OMbITHbIe NoKa3aTeH MpeOMIeHHA JBYXKO! 
HeHTHBIX JIMTHeBbIX, HATPHeEBbIX HM KaJIMeBbIX CHJIMKATHbIX CTeKOJ MoOHOC 
cOrlacy!oTCA C TeOpeTHYeCKMMH, NOACUMTAHHbIMH To Metogy A. A. Annena 

Kak BuAHO u3 puc. |: 1) c yBenuuenuem coxepxaHua Cs2O B JBYXKOI 
H€HTHbIX CHJIMKAaTHBIX CTeKIaX MOKa3aTeIb MPeNOMIeCHHA UX BO3pPACT 
2) WesHeBO-CHJIMKaTHble CTeKJia HMelOT Oosee BLICOKHM MOKasaTeb npeso 
HHA, YM JIMTHeBbIe, HaTpHeBble WH KaJIHeBbIe PAaBHOMOJIeKYJAPHOFO COCT 
3) CBeTONpeOMseHHe JBYXKOMMOHEHTHBIX CHJIMKaTHbIX CTeKOM MOHM2KaeT 
3aBUCHMOCTH OT COJlepxKaHHA WeOUHOrO OKHCa B CyeLyloulem mops 
Cs20 — LizO — K2O — Na2O. 

Jina usyyeHHA pO We3HA B TPpeXKOMMOHEHTHEIX CTeKax Oblwia 136) 
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b AuarpamMpl ReO — CaO — SiOz, coorgercrsyromaa TIPOMBILIJICHHBIM CO- 
aM HaTPHeBbIX CTeKOW. 

PW CHHTeSMPOBaHbI YeTbIpe cepuu cteka: 1) Lixo — CaO — SiOz: 
az20 — CaO — SiOz; 3) Ke2O — CaO — SiOe x 4) Cs2O — CaO — SiOz. 
aBbl HX: SiOz or 70 Ao 80 Mom. %; CaO or 5 m0 15 Mon. % uv RO or 10 no 
on. % (puc. 2). Cunres coctaBos MPOH3BOAMJICA TPH YCOBUAX, aHanoruy- 
| CHHTe3y JBYXKOMMOHEHTHBIX CTeKoM. 

OKa3aTeIH MPeJIOMJICHHA JIHTHeBbIX, HATPHeBbIX HM KaJIMeBbIX CTeKOUI, 
ACNCHHbIe ONbITHBIM IyTeM, HouI- 

bIO COPacylOTCA C MOWYYeHHbI- tat 
MO pacueTy Ha OCHOBe MeTowa 
. Annena. 

BETONPeJIOMJIEHHe TPeXKOMIO- 
HbIX CTCKOJI NOHWKaeTCA- B CVle- 
IeM NOpaAyKe B 3aBHCHMOCTH OT 
HOUHBIX OKUCIOB: LizO — Naz2O— 
, T. €. IPH MOJleKyJIAPHOH 3a- 
e LizO Ha NasO u NasO ua K20 
asaTeIb TIpeOMMeHHA cTeKOM 


L\ 
Hbiuaetca. MoxkHo ObIN10 Obl Npey- VAAN 
OKUTb, YTO TakOH xe apdbexT RO IN Sid 
YunTcCH B TPeXKOMNOHEHTHOM 60 80 50 fog * 
Me HW pH 3aMeHe K2O ua Cs20, mon “Y, 


CBETONpeOMeHHe elle Oomee pyc, 2. Kpupeie cocraBop creKos cHCTeMBI 
M3HTCA. OHakO pe3yJIbTaTbI U3- R.2O—CaO— SiOs, umewmx noKasaTenn 
eH NOKa3a/IM, YTO CBeTOMpe- Upeiomienua 1,520. TOHKM. OTRETaIOR cocraBaM 
JleHwe CTeKOJ C cosepxkaHnem Patan asia oe 

OKa3aJlOCb BbIIIe TAKOBOFO A 
WeBbIX, HATPHeBbIX H KaJIMeEBbIX CTeKOJI aHaJIOTHYHOrO MOJIeKyJIAPpHOTO 
apa. OTO ABJIEHHe, BEPOATHO, BbI3BaHO HHbIM MoBeseHuem Csa2O B cTekJe. 

KaK HOH Ile3HA ABIAeTCA OJHUM W3 CaMbIX KPYIMHbIX KaTHOHOB NpH oOf- 
P€MeHHO MaJIOM S3apsafe, To B CTeKJIe€ OH, OYeBUAHO, MosBepraetca edop- 
WH, a 9TO OKa3bIBaeT CyLleCTBeHHOe BJIMAHME Ha MoBeseHve We3HA B CTeKJE 
fa CBeTONpeNOMMeHHe MocseqHero. 
BospacTaeT MoKa3aTeb MpesOMJIeHHA CTeKOJ H Ip yBelMwueHHH B HUX 
epxkaHua CseO. 
Takum o6pasoM, pacriosoxKewve WleOUHbIX OKMCIOB M0 yObIBalolleMy BJIMs- 
0 HX Ha CBETOMPeOMseHHe TPeEXKOMMOHEHTHHIX CTCKOJ HMeeT Ce AyIOUlHH 
AaoK: Cs20 — LizO — NazO —Ka20, T. e. OKHCb We3HA OKa3bIBaeT Oosbiee 
IAHHe Ha CBeTOMpesIOMMeHHe H3BECTKOBO-CHJIMKATHbIX CTCKOJI, YEM OCTAJIb- 
> ULEJIOUHbIE OKHCJIbI. 
Y3yyenve CBeTONpesIOMJICHHA OMbITHDIX TPeXKOMMOHEHTHBIX CTeKOJI MoKa- 
aeT, uTO: 1) c yBemM4eHHeM cofep2xKaHHA Cs2O MoKa3saTelb MpesOMJeHuA HX 
pactaeT; 2) We3neBble TpeXKOMMOHeHTHble CTeKks1a OOaaloT OOJlee BbICOKUM 
TONpeIOMJI€HHeEM, U4eM MOMOGHbIe 2%e JIMTHEBbIe, KaJIHeBble H HaTPHeBHIe 
KJla PaBHOMOJIeKYJIAPHOTO COCTaBa. 
Com We3HaA B HAaCTOMIee BPEMA ABJIAIOTCA CPaBHHTeJIbHO JOPOrHMH KOMIO- 
TAMU JIA u3roToBseHuA cTeKNa. [losToMy Obluia NpeAMpHHATa NOMbITKA To- 
UTb CTeKJIO C COJep2KaHHeM We3HA MyTeM BBeeHHA MpHpOAHbIX MHHEepavJOB. 
OBLIM MOXKET CYKUTS MOMNYWUT — MPHPoOAHbIi MuHepan, HauOoee Gora- 
| esHemM. OHaKo MosYUMT uMeeT BbICOKy!O OFHeyNMopHOcTh (oKoNo 1690") 
peOyeT serkoMaBKUX JOOaBoK JIA NOMyIeHUA CTeKNOOOpasHOrO pachaBa. 
A yuaCTHM ZTOTO MUHepasa uC WOOaBNeHHeM OKHCH HaTPHA ObIWIN CHHTe3H- 
aHbl UeTbIPEXKOMMOHEHTHBIe CTeKIa cucTeMbl Cs20 — NazO — AlsO, — 
2. Bpi6op cocTaBoB B STOM CHCTeMe OrpaHHUMBaJICA TEM, UTO OKHCb lesnA 
OMMTCA B MHHepase B CBASAHHOM cocTrosHuH c Al2O; u SiO. Tlostomy mpu 
IU4UeCHHH COepxKaHuA B CTeKJIe OKHCH We3HH HeEH3MeHHO YBeJIMUMBaNOCh Ui 
2p2xKaHHe PIMHO3eMa. 
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CocTaB NouWiyluTa, IpHMeHeHHOrO WIA CHHTe3a cTeKOUI (B ene a 
Al,Og 18,50; CaO 0,10; MgO 0,09; Na2O 3,96; Cs2O 28,25; mn. m1. 1. z . Co 
cTeKsla C MPHMeHeHHeM MouMyWuTa Ob paccuuTaH CJleAYIOUWMM OOPasoM. 
wuarpamMe coctosuua Na2zO — AlzO, — SiOz Obisia B3ATa IBTCKTHKA 

(°),B KOTOpo covepxaHveA] 20; 
C520 +AL 20, (1:07) MepHO TaKoe Xe, Kak ¥ B NOWIYU 
CoctaB 3TOH SBTeKTHKH (B %): § 
43,9; AleO, 18,7; Na2O 37,4. Tel 
patypa nlapneHua ee 9154-5". 
XOIMM u3 2BTeKTHKH F’ u «fo 
sem» kK Heli Cs,O. @axrun 
MCMOJIb3yeTCA COCTaB MOJWJIYIH’ 
Tx K HeMy JoOaBJIAeTCA TaKOe KOMI 
PRY Sy: ctso Na2O, KoTopoe BMectec A’ 
a AON u SiOe, HaXOJALIMMNCA B oyu 
; RAG TX cooTBercTByeT 2BTeKTHKe fF’. Ti 
SS \ Na,0 HCXOMHbIM  YeTbIPeXKOMMOHeH 
0 V2 Ne ee cTeKJIOM 6yeT cocTaB (B Bec. 
Puc. 38. VUsopebpaktel crekon cuctembt]CssO — SiOz 35,0; Al2zO; 14,5; NazO 2 
Na,O — Al,Oz = SiO, Cs20 20,6. 
Dro cTeKJIO, KaK NoKa3aJiu Ti 
KH B CHJHTOBOM Neu, MOHOC 
NpOBapHBaeTCA H OCBETIAeTCA y2xKe Ip TeMnepatype 1300°. Tak kak 9TOT Col 
cTeKa CoLep KUT SOObUIOe KOMMIECTBO UIeIOUHbIX OKHCIOB, B YacTHocTH Ni 
OHO OKHO O6alaTh PANOM OTPHUATebHbIX CBOMCTB, HallpHMep HH3KOM| 
muyecKoH ycTohunsocthio. Ilostomy npu BbIGope celyIOWMX COCTaBOB CTé 
TIpecuIeloBalacb Weslb YMeCHbIUMTb cosepxanue Na2O 3a cuer yBeH4eHHA 
Tepxanua SiOe. Ypenuuenne 
comepxaHua SiOe npw ymMeub- : 
teHun Nae2O Benocb vepe3 KaxK- 
pie 3% mph HeH3MeHHOM Co- 
jepxanun Cs2O u AleO; no Tex 
nop, Moka nowyuaiucb cTeksla 
C YNOBAETBOPUTeIbHBIM IpoBa- 
pom nupu tTemnepatype 1350°. mon. % CS,0 
Beero 6pbi10 cBapexo 10 cepuit p 
uc. 4. TlapiManbuble wicna OKHCH We3HA Lia CI 
CTEKOII CHCTEMBI Cs20—Na20— NpeNOMMIeHuA: A—B CcucTeme CsgO—SiOs; 6 —B cue 
Al20, —SiOzg, B KOTOPBIX CO- CseO0 — CaO — SiOse; 6 — B cucreme CsoO — Nas 
epxanwe OKHCH We3vA co- AlzOz — SiOe 
cTapamo: 20,6; 18; 16; 14; 12; 
10; 8; 6; 4 u 2%. CooTnomeHHe Cs2O : AleO, Bceerga ocTaBaslocb nocT 
HbIM, YTO alO BO3MOMKHOCTb U3800Pa3HTb STY UeTbIPeXKOMMOHEHTHY!0 CHCTEe 
Bue TpeyroibHOH AMarpaMMb! (puc. 3) u MosBomMsO rpaduuecku u300pa 
U3MeHeHHe MOKAasaTeIA NPeMOMMeHHA B CTeKaX U3y4aeMOl CHCTeMBI. 

Visyuenve CBeTOmpesOMMe€HHA YeTbIPEXKOMNOHCHTHBIX CTeKOJ MOKa3sbIE 
4TO C YBeMYeHHeM COfep%KaHHsA OKHCH Wesua NoKasaTeM npenomue 
cTeKo cuctemb! Cs,0 — Na,O — Al,O; — Cs,O yBenvunpatorcs. 

Ha ocHopaHMM MOuyueHHEIX WaHHbIX Obla clenaHa NMonbiTKa paccun 
MaplMambHoe uncio CseO a cBeTonpenoMmeHuaA Ha ocHOBe Metoya A. A. 


meHa. Pacuer Obl MpoMsBeLeH JIA WBYX-, TPeX- MW UeTbIPeEXKOMMOHeHTHEIX 
KOJI. 


Tlapi(MaibHoe 4C10 OKHCH NesuA LA cBeTONpenommenusA Ncs,0 B ABYX 
MOHEHTHBIX CHJIMKATHBIX CHCTCMAX HMe€eT CKJIOHHOCTh K YMCHbINeHHIO pH 
AMUeHHM comepxKanuA Cs.O (puc. 4, a). Sapucumoctb Ncs,o OT KomMUeCTRA | 


B CTeKIe MpaAMOoMHeHHa. Dopmyia WA NokcueTa nNapiuanbHoro uucaa 
cyeqHero HMeeT BHI: 


Nes,o = 1,740 + 0,005 (20 — a), 
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He Ncso — NaplWabHoe YUCO OKUCH WesuA AIA CBeTONpedomuienusa, |,740;— 


HaueHve Ncs,o NpH 20 mon. % Cs2O B cTeKme, a — coflepmanne OKHCH We3HA 
cTeke (a< 20%). 

SHaveHUA Napl\wasbHBIX uNce Cs2O Ana cCBeTONpeOMMeHUA B TpexXKOMMO- 
HEHTHBIX CHJIMKATHBIX CHCT€EMaX He3HaUHTebHO KONEGMIOTCA OKONO HEKOTOpO 
peaHel BeMUuHHBI (puc. 4, 6). Sto aeT BO3MOMKHOCTh CUUTATb NaplMasbHOe 
viclo Cs2O JWIA CBETONPeOMJeHH B TPEXKOMMOHEHTHBIX CHJIMKATHBbIX CTeK- 


aX MOCTOAHHBIM. SHaueHve Ncs,o OKa3alo0cb paBHbiM 1,700. 
PacueT NaplvaIbHOrO YuCa OKHCH We3sHA B YeTbIPeEXKOMMOHEHTHBIX CHJIH- 
KaTHBIX CTeKIaX Obl BbINOHeEH JIA TeX COCTABOB, B KOTOPbIX cojlepxKaHHe 


NazO we npeppimaet 20 mon. %. SHaueHua Ncs,o B CTeKax CucTeMbI Cs2O — 
NazO — Al2O3 — SiOe, Tak Ke kak HM B TpeXKOMMOHCHTHBIX CTeKaXx, KONe6- 


JHOTCH OKOJIO HeKOTOPOH NocTOAHHOM BennunHb! (puc. 4, 4). Ncs,o B YeTIPeXx- 
KOMIIOHEHTHOH CHCTeMe MosyuyeHo paBHbim 1,700. 

TaKkHM oOpa30M, NaplivasibHoe 4MCIO OKHCH We3vA B CTeKaX CJOX*KHOTO 
COCTaBa MOXKHO CYHTATb NOCTOAHHDIM HW paBHEM 1,/00. 


B JBYXKOMNOHEHTHBIX CHJIMKAaTHbIX cTeKax Ncs,o He TOJIbKO OKa3aslOCb 
Mlep€MeHHbIM, HO H M0 CBOeMY aOCOJIIOTHOMY 3HAYeHHIO 3Ha4HTeJIbHO BBILlIe Ta- 
KOBOrO B MHOFOKOMMOHEHTHEIX CTeKIaxX. Takoe pa3IH4uHOe MoBeeHve len04¥- 
|HBIX OKHCJIOB B CTeKIaxX y2Ke Oplio oTMeyeHo A. A. Annenom (°). Hacrosmas 
‘OKCIHepuMeHTaJIbHaAd padoTa NOATBepAusa MpaBusbHOCTb Ha6mopeHuh A. A. An- 
‘jleHa u OOaBMla K PAY WeJIOUHbIX OKHCJIOB HOBbIM H3YYeHHbIM KOMMOHEHT Cs,O. 
Tlo noka3aTem1o0 mpeOoMmeHHA JByXKOMMOHEHTHBIX CTeEKON ULeJIOUHbIe OKMCJIbI 
‘paciiolaraioTtca cyleqyiouluM o6pa3som: Cs2z0 — LizO — K2O — Na2O, a B 
cTeKiaX CjIO%KHOTO coctaBa Cs2O — Liz0 — Na2zO — K20. 

TakuM o0pa30M, Ha CBeTONpesOMJIeHHe BCe€X CHJIMKaTHbIX CTeKOJI OKHCb 
We3HA OKa3blBaeT HaHOoJbillee BJIMAHWe MO CpaBHeHHIO CO BCeMH OCTaJIbHbIMU 
IMeJIOUHBIMA OKHCJIaMH. 


Benopycckui mouHTexHuueckut MHCTHTYyT] Tloctynuso 
Munck 20 XII 1956 


UMTHPOBAHHAS SHTEPATYPA 


1 Elements of Glass, Stained Glass, 42, Ne 11, 39 (1947) 2? K. Kiithne, Silikattech- 
nik, Ne 5, 190 (1955). * K. Kiihne, Silikattechnik, M 11, 45 (1956) *A. A. An- 
neu, JJAH, 69, Ne 6, 841 (1949). Sil (Cap bse vissiHUK MH wb. 0G) sw leaumunens 
H. A. Toponos, O®w3nuko-xumuyeckve cHCTeMbI cHIMKaTHOH TexHooruH, M., 1954, 
mrp. 160—163. © A. A. Anmeu, DKIIX, 24, Ne 10, 1001 (1951). 
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XHMHYECKAA TEXHOJIO‘H 


Cc. C. JIMCHAK, E. NW. TATHEBCKAS 
M useH-Koppecnongent AH CCCP fF. H. UYPAPOB 


BOCCTAHOBJIEHHE BbICUIHX OKHCJIOB )KEJIESA TPA®HTOM 
M J[PEBECHbIM YIJIEM C JOBABKAMH Na,CO, HW K,CO; 


B panee omyOuIMKoBaHHbIX paOoTaxX TO BOCCTAHOBJICHHIO OKHCJIOB xKeJles 
yrulepoHoM c Jo6aBKaMH He MMeeTCA elle MocTaTOUHO JaHHbIX WIA Cy*KMennaA | 
MeXaHH3Me 93TOrO Mpoecca (1%). 

Ilenbio HacTOAIero McceAOBaHHA ABJIAeTCA BbIACHeHHe KMHETHKH H MeX 
HM3Ma BOCCTAHOBJICHHA BBICWUIMX OKHCJIOB *Keslesa yruiepooM c oOaBKaM 
NaeCOs u KeCOs. 

Oxucb xKele3a MbI Moy4asnH MyTeM MpoKaKH THApooKucH CHaYasa Mpl 
500°, a 3sarem mpu 800°. MarxuTuyto oKicb Nowlyyanu oKuCeHveM ry6uaTory 
*Kelesa * WByokKucbio yruepofa upu 800°. 

B KauecTBe BOCCTaHOBUTeeH Ob UCMOMb3OBaHbI AYCCOHOBCKHUM rpadu4r } 
TipeBecHbId yroulb (Gepe3oBbili), pasqpoOuleHHble H NpoKaJsieHHble Oe3 OcTyMe 
Bo3yxa lIpu Temnepatype 1180° B TeueHne 2 uac., Mocle Yero OHM OTKAUMBAaJIHCh 
B BakyyMe mpu 1100° B Tevenve 10—20 uac. ( 

Hlo6apkamu cayxKuM XuMu4ecKu UNcTEIe NazCOs u K2COs, npesBapuTemb: 
HO MpocylWieHHble Npu Temnepatype 110—120°. | 

VcxofHad cMecb ToTOBUIaCcb TWLaTeIbHbIM MepeMeLIMBaHHeM H COBMeCTHBIN 
UCTHpaHheM okucsa (77%)** nu rpaduta unin yraa (23%) B araToBOH cTymKe! 
K npwroToBieHHol cMecu 2o6aBsAucb NopowKoo6pasupie NaeCOs umu KeCO. 
B KouMuecTBe 1% Mo OTHOWeHHIO K oKHCTYy. Ilocne storo cMecb CHOBa MepeMe:- 
IMBalacb MU MCTHpasmacb. 

Bee OnbITbI IPOBOAMJINCb B BAKYYMe C HelpepbIBHOM OTKAYKON Tras006pa3sHbIx 
MpOAyKTOB peakiluH (OpBakyyMHBbIM HacocoM Hu HacocoM JlaHrmiopa. KonTpoak 
3a yObIIbIO B BeCe OCYIECTBIAJICA C MOMOUIbIO IPyKHHHbIX KBapILeBbIX BeCOB 
YcTaHOBKa MO3BO/Aa MPOW3BOAMTb aHaJiM3 COcTaBa ra300OpasHbIx MposyKTO! 
‘peakllMH, He Npekpallad onbita. Ito JocTHTaocb C NOMOLIbIO ABYX MapasWebHe 
YCTAHOBJICHHBIX HW OXJIa2KaeMbIX XXHIKUM a30TOM JIOBYIUeK, B KOTOPbIX Mone 
PeMeHHO BbIMOpaxKMBasacb JBYOKHCb yruiepofa. KomuuecTBo okucH yrulepoxé 
OnpesesAIOCb NO pa3HOCTH MexKAy yObiibiO B Bece HM KOsMYeCTBe CO2. 

Jl BbIYHCJICHHA CKOPOCTH peaKUMH HAXOMUMOCb KOMMYECTBO OTHATOFO KUC 
opola, BbIPayKeHHOe B NpoleHTax K MCXOAHOMY KoOJIMYeCTBY KUcOpofa okuca 
3a ONpeeeHHbIM MpOM@exXKYTOK BpeMeHH. 

PesyJIbTaTbI OMbITOB MpecTaBseHb!I Ha puc. 1—2. 

V3 puc. | BHAHO, TO BOCCTaHOBeHHe OKHCH 2%elesa A peBecubIM yrvieM Cc 3a: 
MeTHOH CKOPOCTbIO MpoTeKaslo y2ke pu Temnepatype 700°. IIpu 750° cxopocte 
BOCCTAHOBJI€HHA OKHCH 2Keslesa [peBeCHbIM yrvieM Obivia BbIle, YeM B CyuaE 
BOCCTAHOBJICHHA TpaHTOM Jlaxke pH TeMmepatype 850°. 

Ho6asku NaeCO; u KeCOs B cayuae BoccTaHOBJIeHHA JpeBeCHbIM yrvien 
pH TeMmepatype 700° Auib HesHauMTeMbHO YBeEM4MBAIM CKOPOCTb Mpollecca 
B onbirax mo BOCCTaHOBseHHIO TpaduToM mpu Temmepatype 850° acpdbex 
yCKOpeHuA oKasasicA GO/IbUIMM. 


* )Keneso Ob1s10 NOJIYYeHO W3 OKHCH, MpoKaeHHoH mpu 500° nytem BoccTaHOBAeCHHA ee BO: 
Hopofom mpu 550°. 


** COOTHOLICHHE TBEPAbIX BeMCCTB BbIPAaxKCHO B BECOBBIX IIPOUeHTAax, a ra3000pasHbIx — 
B OObBEMHBIX. 
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BoccTaHoBsieHHe MarHuTHol 
HCH 2Kele3a J\peBeCHbIM yruieM 
YHHAJIOCb IIpH TeMilepatype 800° 
¢. 2), a rpadutom mpu 950° 


€. 3). 
Hlo6apku NazCOsu K2COs yBe- 
KUMBaJIH CKOPOCTb BOCCTaHOBJIe- 
a FesO, oOoumMn Bugamu yrueit. 
KopeHue B CJly4ae BOCCTaHOBUIe- 
A [lpeBeCHbIM yrviem (prc. 2) mpu 
MuepaType 800° 6biio HesHauH- 
bHBIM. 3aTO MpH TeMMepatype 
0° no6asku NaeCOs u KeCOs 
JIbHO YBEJIMUMBAJIH CKOPOCTh pe- 
uuu. B onbirax Mo BoccTaHoB- 
Hu1O FesO, rpadutom (puc. 3) 
wu Temnepatypax 900—1000° a- 
T YCKOpeHHuA Ob ToxKe Gob- 
MM. 

Jjo6apKka K2COs noutu"’Bo Bcex 
yuaAX OKa3biBaJla OouIbiee BJIH- 
ve, ueM oOaBKa Na,COs. 

_ CkopocTb BoccTaHoBJIeHHAl BbIC~” 
UX OKHCJIOB »Keyle3a peBeCHbIM 
leM M10 Mepe MpoTeKaHusA Bcero 
pollecca yMeHbllalacb (puc. | 
2); pu BoccTaHoBJIeHHH xe 
JatPHTOM BBIABJIAJICA MHHUMYM, 

OTBETCTBYIOWIMH HauaJly BOCCTA- 

BieHuia FeO-—>Fe (puc. 3). 

B ra3006pa3HblxX NmpolykTax 
aKUHH pH BOCCTaHOBJIeHHH 
203 JO cTemeHH BOCCTaHOBJIe- 
A, paBHoH 11%, Bo Bcex culy- 
AX oOOHapyxuBasoch 100% 
Oe. Ilpu fanbHeltiiem BocctTa- 
opmeHHH FeeO,, a Take mpu 
occTaHoBieHun Fe,O, KOHIeHT- 
alua COz no Mepe mpoTeKa- 
WA Mpollecca yMeHbillaacb. 
) cyyae TpuMeHeHuA rpadutTa 
OHUeHTpawua COez B rase Ona 
billie, YeM Mp BOCCTaHOBJIeHHH 
peBeCHbIM yrvieM. Tak, Jo cTe- 
eHH BOCCTaHOBeHHA FesO,, paB- 
ol 25%, B ombiTax c rpaduToM 
OHWeHTpalua COe yMeHbilasiacb 
T 80 no 30%, UB OMbITax C Ape- 
eCHbIM yruem — oT 50 Zo 12%. 

CormacHo COBpeMeHHBIM mmpey- 
TaBJIGHHAM O MeXaHH3Me_ BOC- 
TAHOBJICHHA OKHCJIOB *Kelesa yr- 
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Cropocms pearuuu 6 npoyexmax emxamoeo 0,8 trun. 


> ~ a ° el —— % 
40 60 60 00 120 10 160 10 


CmeneHs Goccmaxobnenua 6 npoueumax 


Puce. 1. Boccranopnenue, FesO;: 1 — pepecubili 

vromb, 700°; 2 — mpepecuprii yroms -- NaeCOs, 

700°; 8 — ppepecnpit yromb + KeCOs, 700°; 

4 — jpesecupii yronb, 750°; 5 — rpacur, 850°; 

6 — rpadut + Na,COs, 850°; 7 — rpabut-++ 
+KeCO3,850° 
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Puc. 2. Boccranopmenue FesOq ApeBeCHbIM YTJIeM: 

1 — 800°; 2 — NasCOs, 800°; 3 — KeCOs, 800°; 

4— 850°; 5—900°; 6 — NasCOs, 850°; 7 — KeCOs, 
850° 


epoyom (4°), BoccTaHoBsleHHe MpoTeKaeT Yepes MocpescTBo ra3z000pa3Holi 
KUCH yrsepofa, oOpasyiomlelica mo peakiwu B3aMMojelicTBuA COz c yraem, 


see. TIO CxXeMe: 


Fe,0,+CO + Fe, Oy _,+ COs, (4) 
CO C200, (2) 
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YpesIMYeHHe CKOPOCTH BOCCTaHOBJICHHA BbICIUMX OKHCJIOB *elesa Np Me} 
xojle oT rpacuta K [peBecHOMy yIrvllO OObACHAeTCA TEM, YTO B CIy4Yae NPUM 
HHA pata CKOpocTb peaKIHM OOpasoBaHHA OKHCH yrviepofa HHKe, YEN 
cllyuae IIpHMeHeHHA [peBecHoro yrvia (*). 

Uspectuo (7), YTO OKUCb %Kesle3a MOXKeT BOCCTAHABJIMBATbCA AO MarHuTt 
OKHCH B YCJIOBHAX, Kora B rasoBoli (pase KOnWeHTpauna COez 6unsKa Kk 100 
Jina BoccTanopsenun FesO, to FeO cogepxxanue COz He QOJ2KHO NpeBbIlli 
60—80% B uccmeyeMolt HaMH OOJlacTH TemilepaTyp. Takol cocTaB rasa Tf 
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Cropocmo pearuuu 6 npouewmax omaamoco U0, 61 mur, 
BS 
[—=) 


YW 800 SOO 
Cmenex Goccmavobnenua 6 npouenmax 

Puc. 3. Bocctanopnenue FegO, rpabutom: J — 950°; 
2— 1000°; 3&8 — KzCOs, 900°; 4 — NasCOs, 100°; 

5 — KeCOs, 950° 


BoccTaHoOBeHHH Fe,O, MoxeT ObITh NOJyueH B pe3yJIbTaTe NMOBbILMeCHHA TeMI 
paTypbl. OTHM MOXKHO OOSACHUTb TOT GakT, 4TO Fe,O, BoccTaHaBsIMBaeTCA Ml 
Oomee BbICOKUX TeMMepaTypax, 4em Fee2Os. 

M3 mutTepatypbl usBectuo (4,5), uro MoOaBKH come UleOUHbIX MeTaJJI 
yCKOpAIOT Kak peakunio (1), Tak M peakiuto (2). CieoBaTesIbHO, Mp BOCCT 
HOBJICEHHH yruiepodoM WoO6asku Na2CO, u K2CO, mMoryT yckopuTb o6e cTafy 
a TEM CaMbIM H CYMMapHbIit Npoutecc. BausHue NoOapox NazCOs u KeCOs yx 
%KeT ObITb CBASAHO, BO-I€pBbIX, C OOPa3s0BaHHeEM NOBeEPXHOCTHBIX COeMMHEHE 
oOsleruaroulwX aKTbI AaCOpOWHOHHO-XHMMYeCKOTO B3aHMOJelCTBHA, a BO-B’ 
pbIX, C BHeE,PeHHeM ATOMOB MIM HOHOB IeIONHOFO MeTaJJia B pellleTKY OKUCME 
yruepofa. IlocneqHee NpHBOAMT K YBeIMYeHHIO peakItMOHHOM croco6HoC 
yrsiepola MK OOslerueHHio MepecTpoHKH KpHCTasIMYeCKON pellleTKH B OKHCH 
ase (**); 

Tlo-suyuMomy, oOpas0BaHve NOBepXHOCTHEIX COeAMHeEHMM M BHespenue a’ 
MOB WJM MOHOB IeOYHOrO MeTaJJIa MpOMCXOAUT Yepes MpeABapvTebHOe ps 
JiowkeHne HoOaBku Ha MexO + COs c nocieqyouluM UcnapeHuem u ascop6uu 
MezO Ha peaKUMOHHBIX MOBEpXHOCTAX OKUCla H yrsepoga. Tlostomy sdbrbe 
YCKOPeHHUA BOSpaCcTaeT C YBeJIMYeCHHEM TeMMepaTypHl. 

CocraB ras000pa3HbIX MpOAYKTOB BOCCTaHOBJICEHHA YKa3bIBaeT Ha COOTI 
IeHHe CKOpocTeH KOCBeHHOFO BOCCTaHOBJeHHA (peakuua (1) u rasuduKalun J 
Jlepoqa, peaktua (2)). Tak, mp BoccTaHoBjeHHu Fe2Os B pesysbTaTe Toro, ¥ 
peakuua (1) mpoTekaeT 3HauNTeIbHO OblcTpee peakuuu (2) B rasooOpa3H! 
MpodyktTax He Oblmo0 OOHapyxXeHO OKMCH yrseposa B 3aMeTHBIX KOWMUeCTBE 
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IIpu BoccTaHOBJIeHHH OKHCH 2%Kese3a OOOMMH BUAaMU yrslepoda rasoBasd (basa 
COOTBeETCTBYeT OOslacTH ycTohunBocTuFe,O,, a pH BOCCTaHOBJIeCHHH MarHuTHOl 
OKHCH rpaduToM Ona COOTBETCTBYeT YCTOMUMBOCTH BIOCTHTA, T. €. BOCCTAHOBJIeHHe 
B 9THX YCNOBUAX MpoTeKaeT OMHOSOHAJIbHO. OTO ObIIO MOKA3aHO paHee PeHTTeHo- 
CTPYKTYPHbIMH HCCeMOBaHHAMH NpOAYKTOB BOCCTAHOBJICHHA OKUCJIOB Kelesa 
rpadutom (°). 

IIpu sBoccTaHopenuu xe Fe,O, ApeBecHbIM yrvieM KapTHHa M3MeHseTCA. 
YxKe Mpu cTemeHAx BoccTaHoBeHHA Nopsaka 10—15%, T. e. korfa Fe,O, ettie 
TOJIHOCTbIO He BOCCTaHOBHOCb No FeO, cocTaB ra30Bol a3bi ycTaHaBsIMBaeTCA 
TaKHM, 4TO CTAHOBHTCA BO3MOXKHbIM MOABJICHHe MeTaJIIM4eCKOrO %Kese3sa. ITO 
OOCTOATeEIbCTBO, a TaK2Ke U TO, YTO HA KHHETHYCCKUX KPUBbIX BOCCTAHOBJICHHA 
ApeBecHbIM yIvleM OTCYTCTByeT MHHHMYM, yKa3bIBaeT Ha OMHOBPeMeHHOe Mpo- 
TekaHHe Mpollecca Ha AByX peaKUMOHHBIX 30HaXx (Fe;O,/FeO u FeO/Fe). 

JlelicTButTebHO, pv cTeneHH BoccTaHoBJeHHA Fe,O, paBHo 30% MpoxyKTHI 
peakUuvH, Kak NoKa3ajl peHTTeHO-CTpyKTYPHBIM aHaH3, cocToAH u3 Fe,O,, 
FeO u Fe. 

Pe3yJIbTaTbI BLIMOJHEHHOH paOoTbl NO3BOJIAIOT OTMETHTb HEKOTOpble OcobeH- 
HOCTH B KHHeTHKe HM M€XaHH3Me BOCCTAHOBJICHHA BBICIUMX OKHCJIOB *Keslesa TBEP- 
JbIM yreposOM HU YCTaHOBUTb ycKopsAlolliee BIUNAHHEe WOOaBoK K,CO; ux Na,CO, 
| Ha 2TOT Mpoltecc. 


MuctutyT metanaypran Tlocrynuso0 
YpanbcKoro dumnana Akanemuu uayK CCCP 4 VI 1957 


HWMTMPOBAHHAA JIMTEPATYPA 


| 1G. C. Wiliams R. A. Ragatz, Ind. and. Eng. Chem., 28, 130 (1936). 
eke lwasé) Meshin kyu sid may sCheme sZbl5 18295 (1933)5 we sHieeS msilk ida, 
_K. Sano, Chem. Abstr., 47, Ne 3, 956 (1953). 4 ‘Ons Ecun, IW. B. Jenna, On- 
| 3uuecKad XMMMA TupomeTassypruyeckux mponeccoB, 4,1, CpBepamosck — Mocxsa, 1950, 
crp. 499, 140. 5B. WH. Apxapos,B.H. Borocaoscxkulh, M. IT. Kypas- 
aespa, lr. WV. Wy mapos, KOX, 29, Ne 2,272 (1955). & C. C. JIucuak, Kangugat- 
eka mucceptauua, YpanpceKnii nomHTexHu4ecKHii uHcTuTyT, Cpepamosck, 1955. 7 E. II. T a- 
TuepceKxaa, T. WH. Uydapos, PKPX, 13, NM 4, 495 (19389). ®H. B. My xuu, 
B. B. Muxauanos, Tp. Ypanbcek. NOHTeXH. HHCT., 49, Rag) Clee). Pig Bs IS aig 
O. A.Ecuu, H. H. Cepe6peuunu kos, Tp. Ypanpck. nonutexu. uuct., 49, 61 (1954). 
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XHMHYECKAS TEXHOJIOFHA | 


B. A. MAJIFOCOB, H. A. MAJIO®EEB 
M 4leH-koppecnongzent AH CCCP H. M. )KABOPOHKOB 


O KOI®®MUWMEHTE PA3AEJIEHHA CMECEM MPH HCIAPEHHU 
B BbICOKOM BAKYYME 


IIpotlecc ucllapeHua B BbICOKOM BaKyyMe MOXKeT MpOTeKaTb B PaBHOBECHEIX | 
yCNIOBMAX, KOra BCe MOJIeKyJbl Nocle OTPbIBa OT NOBePXHOCTH UcnapeHua, 
BCJICACTBHe OTPaxKeHUA OT CTCEHOK 3AMKHYTO"O CocyJa HW B pesyJIbTaTe CTOJIKHO- | 
BeHHM MexKy coOol, B KOHIe KOHILOB, BO3BpalilaloTcA B %KUAKy!O dasy, UW B He- 
PaBHOBECHBIX YCOBHAX, KOFa BCe MOJIeKyJIbI NOCe OTPbIBAa OT NOBepXHOCTH 
McMapeHuA MoMmayaloT Ha NOBepXHOCTb KOHJeHCaLMM MW He BOSBpalllaloTcsA oOpatT- 
HO. 

CyiecTByeT Tak2xKe H WIMPOKO paclpocTpaHeHHbIM B MOJIeKYJIAPHOM AMCTHUI- | 
AMM MpOMeKYTOUHbIM cyua, Kora una cBoOofHoro mpobera MoveKyJ | 
(A) MeHbille, 4eM paccTOAHHe MexKy KOHJeHcaTOpoM uM ucnMapuTesem (Ah). Tipu - 
3TOM OlpefeeHHad JOA UCMapHBIUHXCA MoJleKyJI MpeTepleBaeT pA CTOJIKHO- | 
BeHHH Ha MyTH K KOHJeHcaTOpy UM 4acTb U3 HUX BO3BpalllaeTCA Ha NOBeEpXHOCTb 
ucnapeHua. 

Ilpu sHayuTebHOM MOBbIWIeHHM TeMMepaTypbl pe3KO YMeHbUIaeTCA JIMHa — 
cBoOoAHoro npoGera UcNapHBWIMXCA MOJIeKyJI HB MpocTpaHcTBe MexKAy ucnapu- 
TeJIeM HM KOHJleHCaTOPOM HacTyMaeT XaOTHYeCKOe ABH XKeHHE MOJIEKYJI HW Kakan 
MOJIeKyJla Napa MMeeT OJMHaKOBble WaHCbl NoMacTb WJIM Ha NOBEPXHOCTb KOH- 
WeHcallMM WIM Ha MOBePpXHOCTb UCMapeHuA, eCM UX MNOUlaqH OMHAaKOBHI. 
B 9ToM culyuae HacTyNaioT yCIOBHA UCNapeHuA, OU3KHeE K PaBHOBeCHbIM, OT- 
JIMUaIOUMeCA OT HUX TOJIbKO TeM, YTO IIpollecc HcMapeHuA UeT C 3AMeTHOH CKO- 
pocTbiO H HMeeTcA OTOOP MapoB B Bue AMCTHATA, CTeKatollero C KOHJeHCa- 
Topa. 

J[na wfeabHbIx OMHAPHbIX CMeceH, NoLYHHAIOMIMxcA 3aKoHy Paya, Koacb- 
(PUIlMeHT Pa3eeHHA MIpH PaBHOBeCHOM HCcMapeHuu (%p), KAK USBeCTHO, paBeH 
OTHOWeHHIO YUPyrocTH MapOB YHCTbIX KOMMOHEHTOB: 


yt eee 
tp gay) ap (1) 


re Y — KOHWeHTpalluaA slerKouleTyuero KOMMOHEHTa B MapoBol dbase, x — To 


Ke, B WKHAKOU chase. 
JH peasibHbIx cMeceli: 


Pe {; H Y2 — KooPulMeHThI AKTHBHOCTH KOMMOHeHTOB B pacTBope. JLna ulle- 


AJIbHBIX OMHAPHBIX cMeceli 3HaueHHe Kosppulluenta paswenenua IIpH HepaBHo- 
BeCHOM HciapeHHun (%4) B YCOBHAX MOMeKYAAPHON AucTHAALM onpeleiseTca 


COOTHOLMIeHHeM: 
0 eee. 
creas lapel y/ ae (3) 
max —y) pV my 
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tae Mi u M,—Monekyaspuble Beca MepBoro HM BTOPporo KOMMOHEHTOB. YpaBHe- 
HHe (3) MOXKHO Jerko NowyuvTS u3 dopmysbl Kuyycena — Jlenrmiopa, onpeye- 
AAULeH CKOPOCTh UCNapeHHA YHCTOFO BellecTBa B BbICOKOM BakyyMe: 


it 
n= PA Vee ay (4) 


rye fm — CKOpocTb HcMapenua B r-Moub/cek; P° — JaBnenue NapoB B JHH/cM’; 
M — mouiekyApHpi Bec; A — nopepXHocTb ucnapenusa B cM’. Ecau cuHTaTb, 
uTO WapilvalbHoe JlaBeHve KomMMoHeHTa P; = P;° x;7;, TO CKOPOCTb HCra- 
peHHA KOMMOHeHTA B CMecH OyJeT ONpeemATbcA Popmyvion: 


yet ‘aus! 
ni= Pix, 1, A V 2nM, RT ° 2) 
MouispHas LOA KOMMOHeHTAa B Tape OyeT paBHa 
Nn; 
Sh aes re (6) 
L 


Mcnonb3ya ypapuenua (5) u (6) w nonoxup y1 =Y{2 = 1, NpHxXoAuM K COOTHO- 
WieHHt0 (3) WIA WleaIbHbIX cMeceH. J] peasbHbIX CMeceH 


Po faye 
eg set tary fel (7) 


Ms dopmya (1), (2), (3) u (7) Kak Tua HeanbHbIX, Tak HM [WIA peasbHbIxX CMeceH 
Tlowlyuaem: 


% Mz ‘ (8) 


B HactTosulee Bpema elle He HMeeTCA JOCTATOUHO JaHHbIX, MOATBep%xalo- 
WHX cipaBesMBocTh cooTHoulenua (8). B pabotax XuKmMaHa H Tpesos (?, *) 
Aa cuctembl qu-2-9TuIrekcumranat-qu-2-3sTHITeKcHsceOaunHAaT (OO — STC) 
OblJIM H3MepeHbI BeJMUMHbI &, H &,, OHAKO pe3yJIbTaTbI MX MCCJe{OBaHHit 
He NOATBepxKajoT cooTHoWeHHA (8). Kosdpulwent pasyeteHua a, B yCJIO- 

BUAX HepaBHoBecHon AUucTHIIAUMM cmMech OT ® — SIC onpesewavica B TeH3H- 

MeTpe C «najaloule cTpyel» mp jaBeHHH OCTAaTOUHbIX Tra30B NopsyKa 
1-10-* mm pr. cr. Onpegenenue &, MpOBOMMIOCb UMH B 3aMKHYTOM Cocyje 

C BpalllaroulMMcaA YOPH3OHTaJIbHIM WHIMHApoM. YcJIOBHA OMbiTa OJIM3KO 

COOTBETCTBOBaJIH PaBHOBeCHbIM, TaK KaK CKOPOCTb OTOOpa OblJla OU€Hb He3Ha- 

YHTeJIbHa (~ a0 OT CKOpocTH vcnapenus) Ilo qaHHpimM XuKMaHa HM TpeBos 


B OOlacTH Temnepatyp HuxKe 120° 3HayeHHA KOSdpHUMeHTOB pa3sqeseHHA WIA 
cmecH OT®—OIC mpu paBHOBecHOM HM HepaBHOBeCHOM McnapeHwH mouTH 
cOBnaaioT, a Mp Temnepatypax Bpille 120° BenuguHa «, OoubUe ~,, YTO 
IIPOTHBOpeyHT TeopeTHueCKHM MpeynocHiiKam. Jeo B TOM, 4YTO AJA CMeCH 
OV@ — STC otnouenne «,,/%,= V M,/M,= 1,045 u nostomy ceqoBaso 
OXKMaTb MIPeBbILeHHA SHAYeHHA %,, Hall &,, MPH HH3KHX TeMMepaTypax 4 
PaBeHCTBa 9THX BeJIMYHH MpH BbICOKUX TeMMepaTypax, TaK KaK MpH MOBBILLEe- 
HHH TeMMepaTypbl HepaBHOBeCHbiIM Mpouecc WCMapeHHA B pesyJIbTAaTe yBeJH- 
YeHHA YHCa CTOJIKHOBeHHM MOJIeKYyJ JOJDKeH MepexOHTb B paBHOBeCHHIii 
mpouecc. : 

Hamu B anlapatax npuMepHo TO Ke KOHCTPyKUM, NIpH aBsIeHHH OCTATOUHBIX 
ra3op nopaqKa 1-10-* mm pr. cr., Obl0 mpoBeyeHo (4) u3MepeHve a H &, 
qa CHCTeMbI AuOyTHApTanaT — yu6yTusasenaaT (B® — JIBA) B uuteppaue 
Temnepatyp oT 60 go 120°. 

Ha puc. 1 mpegctaBseHbl pesyibTaTbI 9THX OMBITOB MO OMpeseseHuIo 3a- 
BHCHMOCTH |, M &, OT TemMepaTypbl Avid 50% cmecH HB® — ABA. Uepxon 
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100 


120 
% Te nnn nad 


Puc. 1. Bawanve TemmepaTypbl Ha Gy, H Ap AH CHCTEMBI 
B® — TBA 


“7 0 20 3% 40 60 60 70 


i 


6G §0 tli non% 


honyeninpayua Gdbymungmeonama 6 HUGK0 Pase 


% yy 


Puc. 2. Banauve cocTaBa M TemnepaTypbI Ha OTHOMWeHHe ~~ 
P 


qua cuctemer JIB® — JIBA. a —t =80°, 6—?t = 100° 


0 


100 


M0 i SED DEO malate, 


160 


170 = 00C 


Puc. 3. Banaue Temnepatypbl haa H ap AMA cuctemEl SPO — SIC. 
a(ay) 4 6(%,)— anHbie Xukmana uw Tpewos; 6(4 4) 4 2(4,-) — HamK 


50 


JJAHHbIe 


0 


120-130 


if SS 


1460 130 


160 


170°C 


Puce. 4. 3aBHcHMOCTb Oy HW & p OT TemMepaTypbl AA cucTempl OTO— 


STC no wawHmM 7aHHbIM 


KOH OOO3Ha¥eH pe3yJIbTaT, MoyueHHE Bunbamcom (*) mpv ompeyese- 
&%, B PaBHOBeCHOM alliiapate mp 155°. PaccmoTpeHve OMmbITHBIX JaHHbIX, 


CTaBJICHHBIX Ha pHc. 1, MOsBONAeT CleaTb 3aksNOUeHHe, 4TO 9TH aH- 
je H€ MpOTHBOpeyaT TeOpHH, TaK KaK «,, >&, IPH HH3KHX TemnepaTypax 


PTHOWeHHe «,,/%, CTPeMHTCH K eQMHMIe MO Mepe MOBBILeHHA Temmepa- 
ppl. M3 pac. 2, rae mpeqcTapnena 3aBHCHMOCTb OTHOMeHHA &,/%, OT 
nentpayuH JIB® B xKHAKOH case npw 80 u 100°, BuqHo, 4To AusA cucTe- 
JIB® — IBA ornouienne «,,/«, O143Ko K Bemuunne VM, / M, = 1,040. 


bly TOO, 4TO MOJyYeHHbIe pesyJIbTaTb! He COOTBeTCTBOBaJIH JaHHbIM 
KMaHa H TpeBos, HaMH OblJIM MpoBeeHbI TakxKe MCCIeAOBaHUA JIA Onpe- 
CHUA a), H &, Aa CMecH OO — OIC. 


PesyJIbTaTbI STHX HCCIeAOBaHHH MpHBeqeHbI Ha puc. 3 u 4, 43 KOTOPHIX 
WHO, 4TO HallM aHHble O 3Ha4eHHAX %,, MOJIyYeHHbIe B TeH3HMeTpe C 


ajarolle cTpyeli», BecbMa O/M3KO COBMayaioT Cc pesysbTaTamad XukMaHa 
Tpepox, a JaHHble NO %,, NOJyYeHHbIe B 3aMKHYTOM cocyJe C Bpalllaio- 
Mc OapaOaHOoM, BO BCeM HCCJIeOBaHHOM HHTepBaJie TemNepaTyp HECKOJIbKO 
«Ke, 4eM y XukKMaHa w TpeBos. Mbl He MOXKeM OObACHHTb MpHuHHy 
CXO*KJeHHH, OHAKO BO3MOXKHO, 4TO B OMbiITax XuKMaHa u Tpepoa pH 
pefesleHuH %, MMesla MeCTO YaCTHUHaA pekTHpuKalna. 


Ha puc. 4 mpupeyena movlyyeHHad B HalIMX OMbITaX 3aBHCHMOCTb &,, 
“%, OT TeMMlepaTypbl. 3ecb TOUWHO Tak Ke, KaK MH B cCuyYae cCMeCH 
5 — JIBA, otouenve «,,/%, OT BeNMUMHEI OoubUle eqMAMIb! mpH HuS- 


AX TeEMMepaTypax CTPpeMHTCH K CHHHWe C NOBbINICEHHeEM TeMMepaTypbl. VWute- 
2CHO OTMeTHTb, U4TO COBNasqeHHe 3HayeHHH ay, H Ap, Kak 9TO BHAHO H3 


uc. 4, HacTynaeT B oOmacTH 150—160°, uTo cormacyetca c JaHHbiMu Bop- 
pysa (5), KoToOpHili noKa3a, YTO B TeH3MMeTpe C Mayarolleli cTpyeli paBHo- 
cHoe ucnapeHue fia cuctrempl QOE@—SIC wacrynaer mpuw Temnepaty- 

16U°, Korga BemnMunuHa A/X joctTuraeT 3HayeHHH, Onu3kux K 140, a 
HOUIeHHe HaOmOaemMol Ha OMbITe CKOPOCTH UCMapeHHA K TeOpeTuYeCKOH Be- 
MUMHe, OnpeseisemoH ypaBHenvem Kuyycena —Jleurmiopa, cTaHoBHTca 
aBHbIM OTHOLUIeCHHIO MvOUlaqu ucnapeHH K CyMMe Mvollageli ucnapeHna u 
OHJeHCalHH. OTOT *akT ABJIACTCA NOATBEPKACHHEM HAaLMX ONbITOB, OHaKO 
{QIATEJIbHbI JaJIbHeHWIMe HCCeOBaHHA MO HaKOMVJIeHHIO JaHHbIX Jia Apyrux 
WCTeM. 

Heo6xoquMo Take yKa3aTb, YTO B OOacTH Hu38KUX Temnepatyp (SO—100°) 
OOTHOLMeHHE ot as cuctempl O[@ — SIC, Kak 9TO BUAHO U3 pune. 4, co- 


M. 
TaBasaetT Bemuunuy 1,20, uro HecKOJIbKO MIpeBbilaeT 3HayeHHe My a , KkoTopoe, 
1 


ak yKe yKa3bIBaIOCcb paHee, WIA STO cucTembl paBHo 1,045. Tlostomy 
\eOOXOMHMO YCOBEPILEHCTBOBaTb MeTOAHKY U3MepeHHH KoOs@PuUNeHTOB pasie- 
[CHUA MPH PaBHOBeCHOM HcnapeHHH CMeteH B YCJIOBMAX BbICOKOrO BakyyMa, 
OOeCHHO MPH HU3KHX TeMNepaTypax, KOrfa CKOPOCTH McnapeHuA He3sHa4yH- 
@JIbHbI. Tem He MeHee, TlosyyeHHble B HacTOAMeH paOoTe WaHHble Avia ZByX CH- 
TEM SBJIAIOTCA NOATBEP2KJCHMeM NpPaBHJIbHOCTH COOTHOIWeHHA (8) NPH HH3KHX 


a 
emmepaTypax H (bakTa IIpHO/IMKeHHA OTHOIMEHHA — K EHH C MOBbILMeHHEM 
Pp 
eMHepaTyPpbI. 
@u3HKO-XUMHYCCKHH HHCTHTYT Tlocrynuno 
um. Jl. 9. Kapnona 30 V 1957 
UMTMPOBAHHAA JIMTEPATYPA 
1K. Cc. D. Hickman, D. J. Trevoy, Ind. and Eng. Chem., 44, 8, 1882 (1952). 
K. C. D. Hickman, D. J. Trevoy, Ind. and Eng. Chem., 44, 8, 1903 (1952). 
T. W. Williams, Ind. and Eng. Chem., 39, 6, 779 (1947), 4B. A. Manwcos, 
1H. Ymunuk, H. A. Managees, H. M. KaBopouxkos, JAH, 109, N 4, 


: K 
28 (1956). °&G. Borrows, Trans. Inst. Chem. Eng. (London), 32, 23 (1954). 
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Hoxaaye Akagemuu nayx CCCP 
1957. Tom 116, Ne 4 


PEOJIOLH ff 


A. Il, JIEBEXEB 


O MOCJIEHW)KHEFOPCKHX TPANNOBbIX MHTPY3HAX 
HHM3OBbEB NOXKAMEHHOUW TYHIYCKN 


(ITpedcmaeaeno akademukom JI. C. Kopocunckum 8 I 1957) 


Bonpoc 0 BepxHeM BO3pacTHOM Npellese Tpaumopbix wHTpysui. CuOupcKori 
aTPopMbl ABJAeTCH, KAK H3BeCTHO, McKyccMoHHbIM. IIpapya, Oomnb- 
MHCTBO HCCJIeqOBaTeIeH, yKa3bIBad Ha TPHaCOBbIt BO3pacT NOsaBsArouLero 
DJIbIMMHCTBA TpamMOBbIX HHTPy3HH MaTMPOpMbl, JOMYCKaloT WIA HeEKOTOPOli ux 
CTH BO3MOXKHOCTh fOpcKOro BOSpacTa, He pelliaA OMHAKO 2TOT BOMpoc JocTaTou- 
OMpeeIeHHbIM OO6pPa30M, H3-3a OTCYTCTBUA TOUHBIX FeOJOrHYeCKHX aHHbIX. 
e€KOTOPble UcculeqOBaTeIH BOOOMIE BbIPaxkaloT COMHeHHe B CYIeCTBOBaHHH 
PCKUX HIM Oovlee MOJIOALIX TpalmoB Ha WwaTdopme. 

@MaxktTuyeckue JaHHble O MPOPbIBAaHHH TpalnoBbIMH alikamMu PayHucTuyecKU 
XapaKTePH3OBaHHBIX IOPCKHX OTJOXeHHH MMeIOTCA TOKa JIMWb [WIA OHOTO 
HoHa nulaTpopMbl — Jia BepxoBbeB H. Tyurycxu (p. B. Kpusaa) ('). B aByx 
OyruX Cly4uaAx, B 9TOM Ke pakoue, no pp. Topesoh u Tupengay, wpcKui 
o3pacT NIPOpbIBaeMbIX TpalMaMH MeCYaHHCTbIX OTMOMKeHHH yCTaHaBJIMBaeTCA 
Mb KOCBCHHO, M10 CXOACTBY JIMTOJIOrHH YTHX NeCYaHHKOB C MecuYaHHKaMH 3a- 
eqOMOH ropbl (?). 

 IIpupoyumplit HvxKe maTepvadl, NOyYeHHbIit mpH NoOMeBbIX HaOsmIOeHHAx 
Bropa B 1956 r., no3BOAeT C MOcTaTOYHOH OMpeWeIeHHOCTbIO PelUHTb BOTIpOC 
 CYWIeCTBOBaHHH TOCJICHH2KHEIOPCKHX TPannoB Win 3alaqHol KpaeBoH yacTH 
YHTYCCKOH CHHeKJI3bI. 

TOpckue yrJleHOCHble OTJO%KeHHA, pasBUTble B UpHycTbeBow yuacTu p. TloyKa- 
leHHOH TyHryckH, BbIMOJIHAIOT 3][eCb MYJIbooOpasHoe yrulyOuleHHe B cocTaBe 
olee JpeBHUX TWaTPOpMeHHBIX OTJIOXKeHHH HMKHeETO UH CpefHero Masleo30A 
BepXHHH KeMOpHH, OPAOBUK u cusyp). Hau6ouee KpyHbIM BbIXOA IOpbl HMeeTCH 
ecb Ha sieBoMm GOepery I]. Tyxurycku, B 8—9 kM oT ee yCTbA, re lOpcKHe oT- 
OXKeCHHA, Ciarariollue BbICOKHH GOeper, MpeCTaBJICHbI PbIXJIbIMH HJIM cabo 
TIOTHCHHBIMH TJIMHUCTbIMH CJIaHWaMM, TWecuaHHKaMH HM aprHJiIWTaMu Cc Mmpo- 
NOAMH OypbIxX yrsel, MomLHOcTHIO Zo 20—30 cm. pyro Bbixoy topcKux Topog, 
TeM XK JIMTOJOFHYeCKUM XapakTepoOM HaGullOaeTCA HeMOcpeACTBeHHO B TIpH- 
eTbepow uactu II. Tyurycku, B HWxKHel YacTH Toro %Ke seBoro Oepera, Ha 
pora»keHuu oKosIo | kM. Hakouell, Te Ke 1lOpCcKHe YIvIeHOCHble OTJIOKEeHHA Pa3- 
UTbI H Ha mpasom Gepery IJ. Tyurycku B palione AepespHu Iloqkamennoid, 
Ha JI@BOM ee Oepery BCKPbITbI OypeHHeM B 2 KM Bblivwe ycTba. B mocweqHeM culy- 
ae ropa mpoculeKeHa OT MOBepXHOCTH Ha ruiyOuHy 20 90M HuxKe YPOBHA peku 
jaHupie A. IT. esrosa). 

B wopexux mecuanukax u apruimurax oOHaxKeHHaA B ycrbe II. Tynrycku 
.. A. Jlaspumesbim Opila ompeyeneHa ceqylomlad MukKpodopa, Aaroulast Bo3- 
OXKHOCTbh OTHECeHHA 2THX TOpos kK 1ope: Pallenites cycadoformis Lar., P. ging- 
oformis Lar., P. subrotundus Lar., P. involutus Lar.; ocTraTKu MbIJIbUbI THNa 
odocarpaceae, Gingkoceae, Bennetitales. 

Bpixofbl TpamnoB cpeku OTNOHKeHHH Oph! HaOMOAaMCb HAMM B C/eLYIOULAX 
ecTax. 

Tox wentpastbyon uacrpio 1. [loqkameHHoi, B Gepere, Ha TpoTsxkeHun 90M 
aOMONAeTCA CIMOWHOM BbIXO, MeKO3ePHHCTOrO OJIMBHHOBOrO (Mabaza C pes- 
Ol MapadelenuneqaIbHOW OTe bHOCTHIO. KouTakTbl C BMelIalOllHMH OTJIO- 
‘CHUAMH IOPbI 3aKPHITbI HaHOCaMH. CyAA M0 Ome PopMe BLIXOMOB HM XapakTepy 
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pacnovlOKeHHA TpellMH B Tpamnax, MOXHO TpefNONaraTb CBAZh STOTO BbIXO} 
¢ qua6a30B0H Jako cKasbl Bapauka, pacnouloxKeHHOH Ha NPOTHBOMOOKH 
jiepom Gepery II. Tyurycxu. Ecsm sto Tak, TO 3€Cb HMEETCA, CeNCBAaTeMbF} 
MOIHad Waiika, B BOCTOUHOH CBOeH YaCTH TIPOPbiBalollaA OTJIORKeHHA BEPXHEy 
KeMOpHA, a B 3alaqHOH — OTJIOKeHUA IOPHl. 
B o6naxkenuu sesporo Gepera BOmu3u yerba p. I]. Tyxrycku B 1—1*/, km § 
ee BllayeHua B Enucei, BbICTyNaeT CBHTA YIvICHOCHbIX apPrHJIJIMTOB, aJleBPOJIHT | 
HW TleCUaHHKOB, TEMHO-OypbIX MH YEPHBIX, C NOJIOPHM, MOUTH TOPH3OHTAJIbHBIM 3aJk 
ranuem. B BocTouHol uacTH OOHaKeHUA CPeMH STHX NOPOA HadslopatoTca T)) 
jalikooOpasHble Tela TpalnoB C OOUJMM CeBepO-BOCTOUHBIM MpocTHpaHvel 
MecTaMH >Ke u3ru6aroujvecs. MomHocTb 3anaqHoH MawkKH COCTaBJIAeT OKO} 
0,4 M, BocrouHoH 0,8M, MocuIeqHAA PasBeTBJIAeCTCA Ha Be, MOWLHOCTbIO COOTRES 
crBeHHo 0,2 u 0,8 m. Jlaiku cn0xKeHbI MeJIKOSCPHHCTbIMH OJIMBHHOBbIMH OJ} 
PHTAMU, HeCKOJbKO YIVIOTHEHHBIMH B 30He 9HLOKOHTAaKTa. B TOHKOH ancy) 
BOCTOUHOM Jaliku moposla wMeeT MHHJaeKaMeHHBIN xapaKktTep. MunyannuKy} 
muametpom 0,2—0,5 cm, cocTosT u3 xXsopHTa u xanuencHa. B skscKoHTAak| 
ganalqHouw aku 3aMeTHO YIVJIOTHEHHE BMelaIOWMX aJICBPOJIMTOB. J 
B 2 kM Bpllle ycrbsA no slepomy Oepery II. TyHrycku Oypennem nosceye: 
MOLMHaA TOMA YrICHOCHBIX OTJIOKEeHHH cpenzHel (?) lOpbl, NPpeAcTaBMEHHAA ade 
pOJIMTaMH, aprvJimuTaMH uM necuaHukamu. Ha ray6une oKoso 70 M BCKpbl. 
wlacCTOBOe TesIO TPalNOB MOWLHOCTbIO He MeHee 16 M, cIOmMReHHOe CpesHEsepH 
CTbIM OJIMBHHOBbIM Ha6a30M C NOHKKMOOPUTOBOH CTpyKTYpOH (aHaJIOrHUHE 
nopoge y 4. TloakameHuoii), a B 3HJOKOHTaKTHOM 30He — JonepuTom. Apru 
JIMTbI, 3aJleraiollve Ha, KPpOBeH 9TOrO CHa Ha 1,5—2 M, NpeBpallleHbl B nA 
HHCTbIe POrOBHKH; He€CKOJIbKO BbIILe BCKPbIT NWacT yNJIOTHeEHHOH Cenoh dap@ 
POBHAHOH NOpoOAbl, BEPOATHO NipeAcTaBJAOWeH MeTaMOp@usOBaHHbIN nod Te 
CTBHeEM TpannoB aJleBPOJIUT. | 
Bo3MO%KHO, UTO BbILMeONHCaHHble MeJIKHE Tella ABJIAIOTCA B AeHCTBUTEIbHCC 
anodu3amMu Oojlee KpynHoro, 3avieratoujero Ha TiyOuHe Tpannoworo cu 
Bpe€MA BHeJpeHHA KOTOPOrO JOJKHO ObITb OTHECEHO K CpeHeH (?) lope. 
BoplenpHBeXeHHble JaHHble MO3BOJIAIOT, TAKHM OOpa3oM, C ONpeseJIeHHOCT 
mpeAnoularaTb BHeApeHHe TpalNoBol MarMbI B NepHog Mocle O6pas0BaHHaA CpelH 
IOPCKHX YIVJICHOCHBIX OTJIOKeHHH, B OOJACTH 3anaqHOoH KpaeBok yacTu Ty 
ryccKoH cuHekH3bI (IIpHenuceickuh KpaeBok nporn6 no T. H. CnuxapcKomy 
Tlo-BHquMoMy, 3eCb HMeO MecTO NpoABMeHve OMHOM U3 HanGonee NO3IHI 
(a3 BHEAPeHHA TPannoBol MarMbl Ha Cu6upcKoH nuatdopme, KOTOpbie, Kak 
B paltone Topesoi, 0KaM30BaINCb B 30HaX KPaeBbIX PaCKOJIOB Nat @opM 
HejoctaTouHO BbIACHeHHbIM OCTaeTCH NOKa BOMpoc O B3aMMOOTHOWEeHH: 
BbIMMeONHCaHHbIX TPannOBblx aeK C APyrHMH TpannoBbIMH HHTPY3HAMU HH3OBb 
Tloqkamenuoh Tyurycku, WIMpoKo 3ecb pasBuTbimu. Kak noKka3auo nporene 
Hoe Hamu B 1956 r. feTambHOe neTporpaduyeckce H3yyeHHe NccneqHUX, cpe, 
HHX MOFyT ObITb BbIJeeHbI OTACbHbIC THNbI MHTPy3HH, HECKCJIbKO pa3smHya: 
mech MO CBOMM TeTporpaduyeckuM OcoOeHHOCTHM, M0 cTeneHH ud depenL 
poBaHHOCTH HM ApyruM Mpv3HakaMm 
OTO aeT OCHOBaHue NpefnoNaratTh, YTO CpeAM STHX MHTPY3HH MbI Tak2Ke MMe 
MpeACTaBUTeleH Pa3IMYHbIX HHKHEME3O3ZOHCKHX a3 TpannoBoro MarMaTH3N 
TOUHOE TeOMOPHYeCKOe PaCWICHEHHE KOTOPbIX 3ATPYMHACTCA OTCYTCTBHEM B pé 
OHE OTJIOXKEHHH MOIOKe NepMoTpuaca. Bo3mMoxHO, YTO BbIJemeHHe Goslee MoU 
AbIX HHTPY3HH yWacTCA OCYULECTBUTh NYTeM UPHMeHEHHA MeTOLNKH oNnpeleneH 
aOcONOTHOTO BO3pacTa HM BbIABJICHHA MeTPOXHMNUeCKHX OCOCeHHOCTeH THe 
TIOB OTJ@JIbHLIX THTOB. 


Tocrynuso 
29 XII 195¢€ 


UMTHPOBAHHAA JIATEPATYPA 


1B. H. ToupmaxKxosa, JAH, 95,M 4 857 (1954). 2 A. Tl. Jle6e ‘ 

’ ’ ’ = ’ ‘ . . Ae B, 
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TrEOJOrHA 


A. H. WAJIMMOB 


-K BOMPOCY CTPYKTYPHO-TEKTOHHYECKOrO PAMOHMPOBAHHA 
AHTAPKTHJbI 


(ITpedcmaeaeno axademuxom JI. H. Ilepbaxosoim 4 IV 1957) 


Bonpocamu crpyKTypHO-TekToHMYecKoro palionupoBaHua AnTapKTHAbI 3a- 
MMaJiCA pA uccuenoBatee (°,°,'°,4,? u ap.). B coperckoi muTepatype 3ToH 
eMe MOCBAIMeHbI JIMWb KpaTKne craTbu B. B. Benoycosa (*) u J. 1. Manosa (?). 
| O6uwmpHbie MaTepHanbl Mo TeomormuecKoMy CTpoeHKIO uM reomopdonoruu 
DasIMYHBIX perHoHoB AHTApKTHAbl, COOpaHHble K HaCTOALLeMy BpeMeHH, JaloT 
BOSMOXKHOCTb YTOUHUTH MH JONOIHUTb CTPYKTYPHO-TEKTOHHYECKOe PAaHOHUPOBaHue 
OMKHOFO KOHTHHEHTAa. PacuimdpoBaHHble OCOOeHHOCTH FeOOrHYeCKOrO CTPOeHHA 
H MOpPMOCTPYKTYPbl NOBEPXHOCTH NOSBONAIOT BbIEINTb B MpefetaX aHTapKTu- 
4eCKOrO KOHTHHEHTa NO KpalHeH Mepe ueTbIPe KPYMHbIX CTPYKTYPHbIX 2ue- 
Meuta (puc. 1): 1) naatdopmy Boctrounot AutapKTuybl, 2) akTHBHSHpOBaHHble 
30HEI MaT@opmMpr Bocrouno AurapkTngp, 3) ckKaquaTbii noac Sanaynon 
AHTapkKTHgpl, 4) rpaden Yaamenmna—Pocca. 

IInathbopma Boctounoh AHTapKTUAH ABAAeTCA Kpyn- 
eHIHM CTPYKTYPHBIM 9JIEMeEHTOM 1O2%KHOFO MaTepuka. DyHjlaMeHT ee, H3YUeHHbIL 
8 OOHAKeHHBIX yuacTKaxX NOOepexKbA, CIORKeH JPeBHHM KPHCTasIMUeCKHM 
KOMMJICKCOM — KPHCTaJIJIMYeCKHMH CIaHWaMH WH THelicaMH, OOWIbHO HHDbeLH- 
POB4HHbIMH Pa3JINYHbIMH rpaHvTonsamu. Cpequ Meramop@uyueckux mopog stToro 
OMNIekCa paCMpoOcTpaHeHbl OMOTHTOBbIe, OHOTHTO-amuOooBbIe, OHOTHTO- 
PaHaTOBble KPHCTaJJIMYeCKNE CaHUbI H PHelichl, aMPvOOMUTHI, PHNepCTeHOBbIe 
pucTaiMueckHe ClaHUbl WH PHelCcbl, TPaHHTOrHeHCbl, CHJIIMMAaHHTOBbIe WH KODp- 
IMepHToBbie THelicbl wT. 0. [panHuTouzbl npeycTaBseHbl OMOTHTOBbIMM H poro- 
BOOOMaHKOBbIMM TpaHWTaMM, MWarHorpaHuTaMH, aJIACKHTOBbIMH TpaHuTaMH, 
NefMaTHTOBbIMU VM allJIMTOBbIMM 2KuIaMH. CocTaB, BbICOKaA CTeleHb MeTaMOp- 
pu3Ma M HHTeHCHBHAA TpaHWTH3alluA WH MUIMaTH3alMA KPHCTaMM4eCKOrO 
KOMIVieKCa OCHOBaHHA TvaTdopmbl Boctounol AutapKTHybl COnuxKatoT ero 
C apxelickuM KoMneKcoM Munuu, Magarackapa u Asctpaiun. 

KopeHuble BbIXOXbI NMOpOX ocasouHoro YexJia MatTPOpMbl, MOMHMO €e aKTH- 
BH3UPOBaHHbIX 30H, NOKa OOHAPYXKeHbI TOJIbKO B OMHOH TOUKe NoOepexkbaA, rye 
STH NOPOAb! NpecTaBseHb! ca6o MeTaMOf@u3OBaHHbIMH NeCuaHHKaMH, 3akJIl0- 
WaOWIMMK KPYMHbI MoepHTOBHIH Cu. OOHaxKeHHe 3TO, MSBECTHOe MOL Ha3Ba- 
quem yTecop XopH Busd, BnepBble Obiwio H3yYeHO yYUaCTHHKaMM JKCHeAMUHU 
TI. Moycouna B 1912 r. Tlecuannku Opin ycuIOBHO OTHECeHbI K cCepHH BaKow 
MO3 LH Naleo3ol panHuli Me3030l1), BepBble BbIJeieHHOH Ha Semne Buxtopun. 
J6IOMKH aHaJOPHUHbIX MeCUaHHKOB (UKCHPOBAJIUCb JOBOJIbHO YaCTO B MOpe- 
1aX BO MHOFMX MyHKTax noOepexba Bocrounol AntTapKTugpl. HanOouee mo- 
IOJbIMH OOPasOBaHuAMM TvlaTOpMbl ABAIOTCA JelIMTOBbIe OasaJbTbI, OOpa- 
sVIOWIME BYKaHMuecKHH KOHYC ropbi Taycca. f 

AKTUBHY3SNUPOBAaAHHEe 30H BI aHTapkTuUYecKon 
In aTMOpMb! OOpasyloT OMMH M3 KpyNHeHwHx B MHpe TopcToB (ropcT 
3emuu Buxtopuu u rop Koponespt Mog) uv wenb rabi6opbix rop Semsu Koponesst 
Mon. He ucksioueHo, YTO STH CTPYKTYPb! COCMHHAIOTCA B HeHCCIeEIOBaHHOK 
sHYTPeHHeli COmacTH ANTapKTHIbI, COCTaBIAA CAMHYIO Wellb TybIOOBLIX TOP. Mpo- 
ArHBaIOULylocA Ha paccrosHun cBbie 4000 km. Topctopbili xapaktep crpyk- 
YPbl YCTaHOBCH MO MOUTH TOPH3OHTAMbHOMY WJM ClaOO HaKJIOHHOMY 3auera- 
MIO TeCuaHHKOB Cepuu BaKou, BeHYaIOWMX CBOMMM KapHH3aMH BepUIMHbI Top. 
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Puc. 1. Cxema raapueiuux CTPYKTYPHBIX S1eMeHTOB AuTapKTHKu (CocTaBeHO no MaTepHama: 
JI. Tyaga, A. Yona, P. DekepOpumKa u gp.): 1 — TatpopMa Bocroywnoit AxTapKTuaEl; 2 - 
aKTHBH3HDOBaHHble 3OxbI Maatipopmer Bocrouuoit Antapxtugel; 3 — cxnaguateii nose Samay 
HoH AutapKtuka; 4 — rpadex Yaqnenna—Pocca; 5 — HampaBeHwe TlaBHeHIIHX CkaquaTbl 
CTpykTyp; 6 — kpynueiuae pasnomet; 7 — Mowloqble BykaHbl; 8 — rpanuupl CTPyKTYpPHbIX 2 


Ha 3emie Buxropun cept Bokou, mnpesctasnennasa MeJIKO3e€pHHCTEIM) 
aPKOSOBBIMH H KBapIeBbIMH MeCuaHuKaM H, CoxepxKallMMH TpaBerHTbl, raw 
HUCTbIC CaHIbl, M1aCTbl YI H MOULAbIe AO JICPHTOBbIE CHJWIbI, 3aleraeT ¢ OTYeT 
IHBBIM CTPYKTYPHbIM HECOrvlacHeM Ha KpUcrasuIM4YecKOM ocHoBaHHK. Montuocri 

- Bospacr ee oxsatipaer orpe3ox BpeMeH 


OT BepxXHero JeBoHa AO TpHaca BKJIIOYUMTeIbHO. Honepurospre CHJIJIbI, 3as1e 
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faloukHe cpetn MecdaHuKOB CepHn BaKOH, MMeIOT MOUIHOCTh OT HECKOJbBKUX 
HeCATKOB M€TPOB JO NOwyKMOMeTpa. OHM CiOX%KeHbI ZHCTATHTO-KBapleBbIMU 
| OJIMBHHCOMepKallMM KBaplleBbIMH OJepHTaMH HW CXOJHbI C OuepHTaMu 
;acManuu u fOxnon Adpuku, uMerouumMu topcKuli u MenOBOH Bospacr. 

C socroka Anrapkruyecknit ropcT orpaHMueH rryOoKoi jenpeccneli Mops 
Pocea. GC NPOXOMAMLMMM 3/eCb KPYNHbIMH MepHMOHAJIbHBIMH Pa3JIOMaMH CBA- 
aH COBPCMeHHHIN BYJIKAHH3M, HHTCHCHBHO MpOABHBIUMHCA Ha ocrpoBe Pocca, 
la MbICe Oep u chopMupoBaBLIN BAONb BOCTOUHHIX Geperos Semin Buxtopun 
eb BYJIKAHHYCCKUX OCTPOBOB. OOpaslibl KepHa, MOAHATHIE CO JHA MOps Pocca 
, 1946—1947 rr., cBuyeTeNbCTBYIOT O TOM, YTO TAM 3aJIeraloT JIC HHKOBBIe MOp- 
ikne OCaKH, HaKalliuBaBlineca B TeveHHe GOubIMeH uacTH mMvelicTromena. 
(aKMM OOpasoM, cOpocbl HM CBA3SaHHaA C HAMM 30HA ONYCKaHHA BOSHUKJIM He 
o3xKe Havayla MuelicrouleHa. Ha 3anagxe ropctT Seman Buxkropuu orsfesen OT 
JurapKru4eckoii MaTPOpMbI MepHAHOHAIbHOH jJlenpeccuei, | 0-BHAMMOMY 
(BIAIOULeHCA TpadeHoM. 

| Tlepexoqa K O6CYy2KJeHHIO BO3MOXKHBIX MPHUWH AKTHBM3AallNM BCe 9TOT 
( 

| 


OWMpPHOH 3O0HbI, HEOOXOJHMO MpeLBapHTeIbHO OCTaHOBHTbCA Ha CJIeMYIOUIMX 
METLIDEX OOCTOATEIbCTBAX. 

1. B cepepo-Boctounol uactH Semau BuKktopuu B OKpeCTHOCTAX s3amMBa 
PoOepTcoHa 3aleraeT TOMa ClaHWeB u rpayBakk. IlpocrupaHue ee Mepuauo- 
faIbHOe, Mepexosaukee B ceBepo-BocTouHOe. MnTeHcuBHad CkslaquaTOCTb u 
AeTaMOpu3M TOJLIM YkKa3biBalOoT Ha TeOCHHKJIMHaIbHOe TpoucxoxKeHHe. 
BospacT TOM YCNOBHO omnpefenaetcaA uccieqoBatenaimu (*,°), Kak BepxHe- 
(poTeposolickuH , WIM HAKHeMAMeO3OHCKHH. 

2. B wWextTpaibHol yactu Semiu Buxtopuu, BOmu3u samnuBa Teppa Hora, 
A3BUTbI CJIIOMAHbIe KPHCTaMueCcKHe CNaHUbl c rpadutom. J. Moycou (°) 
SYHTaeT STH CJiaHIbl OOe€ MOJIOAbIMH TO CpaBHeHVIO C OCHOBHOM Maccol Meta- 
“opduyeckuX Mopol Apepuero dyHAamMenta Seman Buxtopuu. 
| 3. JI. Crwapr (’,°) mocme usyyeHua THICAY WWIMCOB aHTapKTHYeCKUX FOPHbIX 
Nopok Mmpuliel K BbIBOAY, YTO TpaHUTHI paliona Teppa Hoga no coctraBy He- 
KOJIbKO OTJIMUAIOTCH OT TpaHHTOB OCTAJIbHbIX YacTeH Semuu Buxtopuu, 61H3- 
“UX TpaHvTaM aHTapKTuyecKoH nuatTdopmpl. J. Crioapr npesnooxKuTelbHO 
yutaeT rpaHuTp! Teppa Hosa HuKHenaseos0HCKHMhH. 

4. Ha wore 3emmu Buxtopuu B MopeHe BapzmopcKoro seqHHKa Obla 
HalieHa H3BeCTHAKOBaA OpeKuHA, COepr%Kalllad OCTATKH KeMOPHHCKHX apxXeo- 
ltuat (°). [I]pucyrcrBue u3BeCTHAKOB C apXeOllMaTaMH Cpe OOJIOMKOB, MOJHA- 
PbIX CO JHa Mopsx YarTenma (BOmN3u NOGepexKbA Semin Korca), CBHETEIbCTBY eT 
) WWMpOKOM pacipocrpaHeHHu KeMOpuxA. CreneHb MeTaMopdu3Ma KeMOpHiicKuXx 
Opoy Gomee BbICOKaH, YeEM MeCUaHHKOB CepuH BaKOH, H MOX%KHO NPeANONOKHTh, 
TO OCaKHM KeMOpHA HCMbITAIH CKIaquaTOCTb. 

Tipu sceli HenomHote MW OTPHIBOUHOCTH AaHHbIX oO crpoeHun AnTapKTHYecKoro 

ropcra, MepeuncseHHble OOCTOSATELCTBA YKa3bIBaIOT Ha TO, YTO CpeM KpuCTas- 
nuueckoro «pyHamenta» 3emiu Buxtopuu (a BeposTHO c rop Semiu Koponespi 
Mox) Kak 6yTO Obl COXPaHHIUCh PeMMKTHI OoMee MOJIOMbIX CKMAaLVaTbIX CTPyK- 
yp. Ilostromy MoxHO MpeANoMOKUTb, YTO 3aleralollad B MpeewaxX anTapKTH- 
e€CKOro TOpCTa TOPH3OHTAaJIbHO HIM C JIETKHM HaKJIOHOM K 10ro-3alayy cepuA 
D9KOH MOKOHTCA He Ha MPHMOMHATOM (yHaMeHTe ApeBHeH NaTPopMb!, a Ha 
POMMPOBaHHbIX ellle B JOBepXHeAeBOHCKOe BPeMA KOPHAX CKJayyaToro coopy- 
eons. Ilocmequee O3Hataso Obl, ITO AKTHBH3ALMIO B TPpeCTHYUHOe BPeMA HCIIbI- 
ana He .peBuan mmatdopma, a ee Ooee MOOMOe, MPeANOMORKUTeMbHO Kaue- 
MOHCKOe, CKsIaquaToe OOpaMueHHe. 
| Cxkaanguathh noace Sanaguyok AHTAPKTHAH HccHe- 
loBaH MUI Ha 3emne Tpesma u Ha cepepo-sanaye Semin Mopu Baps. 
B npegenax 3emau Tpeoma u ee noxBoszHOro nposomkenua — I letsanycKon 
DCTPOBHOM yr — MOTFYT OBIT BbIJeeHbI WBE CTPyKTYpHble 30HbI: 1) sanaquas 
30Ha HHTCHCHBHOM abmnlicKoH cksaquatocTu, 2) BOCTOUHaA 30Ha CKJIaquaTO- 
OpocoBLIX HapylWienuli. Ot 3OHbI MposomKaloTca yepes CTpyKTypb! OrHenHolt 
BemMuIH HM CyIMBalOoTCA co crpyKTypamu AHZ. 


9) 
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3analuad 30Ha BKOdaeT CKNaquaTble coopyxenua IlermaHacKou Ayrn 
ganlaqHy1o wach Semau [pesma BMecte c apxumenarom IlabMepa, H, BO3MOXHO 
ganaluble emu Ha Semue JaKemca Sucyopra, BKo¥aa ropbl CextuHen. B crpoe 
HUM 9TOM 30HbI IPpHHUMaIOT yyaCTHe OCaAKH Me3030A M MaJieO3OA, CMATHIE | 
COKHbIe CKaLKM HM MpOpBaHHble HHTPy3HAMM TpaHo_uopuToB Hu radOop' 
auluiickoro tuna. Cpeau ocaqouHbix topMaluH mpeoOlanaioT Piuweso-rpay 
BaKKOBble TOM CO CIHMNTAaMH, MpescraBaoulMe CoOoH Meso30lickue u 4a 
CTHYHO MameosoficKHe TeoCcHHKJIMHaIbuble OOpa3oBaHusa. J[pesnetiuumu ocas 
KaMU 3TOM 30HbI ABAIOTCA PIMHUCTbIe CaHUbl C PpanToOsMTaMM BepxXHero Op 
Wopuka, yCraHoBmenubie Ha [OxkHbIx Opkuelickux ocrpopax. XapakTepHo! 
YePTOH STO 3OHbI ABIACTCA HAIMYHE MOJIObIX BYJKAHOB C Oa3aJIbTOBbIMH, aH 
JIe3HTOBbIMH HW JallMTOBbIMH JIaBaMH. 

Bocrounasd 30Ha CKaquaTo-COpOcoBbIxX HapylieHul bukcupyerca Ha Ornen 
Holt 3emue, a 3aTeM MOABAeTCA TOKO Ha Semue peoma, re BKOUaeT BOCTOY 
HYIO UaCTb NOyocTpoBa BMecTe c Semel Xepcra. B mpeqemax BOCTONHOU 30HI 
mpeoOsalaior cia6ocKsaquatble OTOXKeHHA NO3HETO Mes030A HM TpeTH4uHOr 
BPeMeHH, HapyUIeHHble KpyMHbIMM COpocaMH. 

Co croponbt Mops Pocca npesnomaraeMbIM NpososmKeHHem (*) HaMe4eHHbI 
CTPYKTYPHBIX 30H ABIAIOTCA Topbl JQacema Popya u roppl Semau Oayapza VII 
Topp Qacera Dopka cmoKeHbI CMATLIMM B CJOXRKHbIC CKIaLKU MeTaMOpPu30BaH 
HbIMH (sMWWeBbIMA WM TpayBaKKOBbIMH CepHAMM HeYCTaHOBJIeHHOFO BO3paCcTeé 
MpopBaHubimu rpanutamu. Topp 3emau Opyapga VII cnomkenb! OuoTHTO-pord 
BOOOMAHKOBbIMU TpaHvTaMu H MeTaMopdHyueckuMHA Topoyamn (rHelicbl, KPuCTadl 
JIMYeCKHE CaHI{bl), OOHMbHO MAMAaTH3HpOBaHHbIMM TpaHHTHbIM MaTepnasOM 

TJenpeccua YoannRenaaa—Pocca — oOmmpnaa o6nacth, BKJIIC 
yaroulad B cCeOA MOMMMO rulyOOKO Bpe3aHHbIX B aHTapKTH¥YeCKHH KOHTHHEH: 
mMopeH Yaqmemma u Pocca TakxKe HW COeqHHAIOULYIO HX HA3MeHHOCTD, COBepleHH! 
He u3y4eHa. BosbitMHcrBo uccieqoBatemeH AHTapKTHKH CXOJHTCA Ha TOM, UT! 
aTa OOacTh Mpescrapiaer coOoH rpa6ex. OgHaxo OOpbiBbl aHTapKTMYecKor 
ropcta He HMeloT aHasOrul MO Apyryto cropony Aempeccuu, rye melAnoe maT 
MlOCTeMmeHHO MOMHHMaeTCH K BOSBBbILICHHBIM O6acTaM SanagHon AuTapKTHBi 
Ecau yuyecTb Bo3pacT cTpykTyp B dyHamMeute Semiu BuxtTopuu uv Hany 
CKlafloK HeH3BeCTHOTO BO3pacra Ha Semse Mapu Bapya, To ecrecrBeHHi 
MpeANOOKUTH, YTO Jempeccun Pocca — Yaqtemma BO3SHHKIa Kak mporn 
OONacTH CKaquaTbIxX COOpyKeHHH (KaleqOHCKUX, MOKeT ObITb PepuMHCKHX) 
OKPyXaBIMX KOJIbILOM JL PeBHIOIO MIaTPOpMY, OCJORKHEHHHIM KPYMHBIM pa3JIOMOM 
OTICIMBUIHMM O61aCTb OCelaHHA OT CoceqHeH OG6acTH peskoro NOJHATHA. 

ABTOP BbIABHraeT MpeANOO*KenHe, YTO pasBUuTHe PeOMOTMYeCKOl CTPyKTYypI 
AaHTaPKTHYeCKOTO KOHTHHEHTA 3aKJIOUaIOCb B MOCeIOBaTebHOM ONOSACHIBA 
HMM [pepe muiatpopmb! Bocrounol AnTapKTHbl CKsalyaTbIMA Ccoopyxé 
HuAMM BCe Ooee MONOZOro Bospacta. HenorpyxeHHbIMu dparMeHTaMu 93TH 
MOACOB HW ABJIAIOTCA CKaquaTble CoopyxKenua SananHoh AntapKrTugpl. Buen 
HMM MOAC, HaMOoulee yaeHHbId OT NOKeMOpulickoro apa MuatpopMbl u mpez 
CTaBJIeHHbIM crpykTypamMu Semau Tpesma, apaserca anbmulickum. Hamerut 
%Ke TpaHHUbl KasleqOHCKOrO HM TepIMHCKOTO MOACOB, KOTOPbIe YacTHYHO MOT 
MePeKPbIBaTbCA M B KAaKMX-TO CBOMX YaCTAX MOFIM ObITb MepepaOoraHbl aut 
NWMCKOM CKaq4aTOCTbIO, MOKA He MpelCraBsAeTCA BO3MO2XKHBIM. 


Hay4Ho-nccenopaTeIbCKuit HHCTHTYT Tloctynuso 
reonorun ApKTuKu 1 IV 1957 


UMTHPOBAHHAS JIATEPATYPA 
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[rHHAPOrEOJ/JIOVH A 


A. B. PMHKEJIDUITEMH, B, A. ®HJIOHOB,*B. H. COHDEP 
u M, Il OBYXOBA 


ONbIT MPHMEHEHUS TPHTHA B KAYECTBE KMHAVKATOPA 
AJIA MSYYEHWNSA JMHAMHKH MOA3EMHBIX BOs 


(I1pedcmaeaexo akademuxom C. H. Mupoxoesim 11 V 1957) 


B 1956 r. Mucruryrom nepra Axanemuu nayk CCCP Opi mpopexeHbl onbir- 
ple paOoTbl MO MPHMeHEHHIO PadMOaKTHBHbIX H3OTONMOB WIA KOHTPOJA 3a JBu- 
CHHeEM MOZ3CMHbIX BOX. 

Jad HHOWKalHA MOJ3eMHbIX BOAHbIX NOTOKOB Obl BbIOpaH pakuoakTHBHblit 
30TOM BOXOpOxa —TPHTHH, KOTOPbIM B BUAe TPHTHEBOH BOI BbICOKOH yeNb- 
JOH AKTMBHOCTH BBOJHJICA B NOA3eMHbIM noTOK. Mcnomb30BaHHbIt MHUKAaTOp 
JM30K 10 CBOMM @u3H4eCKHM HM XHMMYeECKHM CBOHcTBaM K Boge. IIpaxruyecku 
Oa «MeTHJIaCb» BOOH, STO HCKIIO4aIO COPOWMOHHbIe TIpOWeccbl, KOTOpble 
bIBaIOT HeH30exKHbI MPH MpHMeHeHHH APYrHX HWHAMKATOPOB, H MO3BOJIMJIO 
PaKTHYeCKH ONpPeNeHTb HCTHHHbIe CKOPOCTH JBH2KeCHHA BODHI. 

Meroguka paOorTbl cocToasla B HHBEKUMH HeOOMbIINX OObEMOB TPHTHPOBaH- 
oH Bogb! (!00—200 ma) yneabHol akruBHocTtu (10 —20 mCu/Ma) B HarHeta- 
@JIbHYIO CKBAXKHHY HM OMPeAeIeHHH TPHTHA Ha BbIXOJe B 9KCIyaTallMOHHbIx 
KBa?KHHaXx. 

Or6upaemble Mpo6bl BOLL NpeABapHTebHO OUMILaHCbh OT Me€XaHH4¥ecKHX 
pumeceH OObIMHbIM (HIbTPOBAaHHeM HM MOABepraiHcbh ABYKpaTHOH TleperoHKe 
llepMaHrauaToM Kasiua. OunuujeHHad TaKHM OOpa3oMm poba BOAbI NeperouAach 
pH KOMHaTHOH TeMMepatype B CBexKeOOe3BOXKCHHYIO OKHCb KaJIblHA. OOpasyro- 
WHCA pH 3TOM rHApaT OKHCH KaJIbILMA, MepeMeWIaHHbIN C WHHKOBOHM MblJIbIO 
o-Beprajica HarpeBaHuto yo 500°, npu 3TOM WHHK CBxA3bIBaJl KUCMOpo (?): 


H,O + CaO = Ca (OH), 
Ca (OH), + Zn = CaO +4ZnO + Hy/t 


BbIeICHHOMY BOROPOLy MOSaBAAICA ITMIeH, OOeCNeYMBaIOWMH XOpoury1o 
yeTHY!O XapaKTepHCTHKy,H MOJyYeHHad CMeCb NOCcTyMala B C4YeTUHK BHYTpeH- 
ero 3anomHenua Telirepa — Mranepa. Pa6oyee aBeHHe ra30BOoH cMeCcH 
octaBissio 100—200 mm pr. cr. Cuerunk, o6beMom 0,5 I, H3POTOBJICHHBIN v3 
apuHupoBaHHon Megu H Tet)OHa H OKPy2XKeHHbI KOJIbILOM CUCTYUKOB, BKJIOUeH- 
BIX B AHTHCOBMaeHHe, 9KPAaHUpOBaJICA %KeTe30M TOMWMHON 120 MM. Takasa cu- 
TeMa B 3HAUHTebHOM Mepe ycTpaHaia KOCMHYeCKHH (OH HW CHH2Ka1a (POH CueT- 
aka Jo 25 umn Mun. IdtpexTuBHocTs cyera coctaBuiasa 100%. Jocrurnytaa 4yB- 
‘TBHTebHOocTb MeTona 10744 Cu na | Ma BogH. 

B cBa3H C BO3MOXKHOCTHIO OOJIbIUIHX PasOaBJICEHHH TPHTHA B IIPMPOAHbIX BOWaX 
(CTO NpeAyCMaTPUBAeT IeKTPOJIMTHYECKOe OOOrallleHHe BOALI 10 TpexX NOPAAKOB. 

Vuankalua Bol TpuTueM Oblla ycnewiHO onpoOoBaHa Ha Hed/TaHOM Mpo- 
ubicne Ne 2 Oxra6ppcKoro HetaHoro MecTopoxkyenuA oOObequHeHHA «I pos- 
iepTb», 2KCIWIyaTHpyeMOM MeTOJOM MomjanHoro saBozHenua. Jia mocta- 
1OBKH TlepBOrO 9KCHePHMeHTAa Oblia BbIOpaHa CHCTeMa, COCTOAMAA H3 YeTbIPex 
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cKpaxkuH (puc. 1): ono HarHetaTembHoli (Ne 135/11), pacno/OxeHHOK B WeHT| 

M Tpex 9KCMWyaTaWMOHHbIX — HaOmMogatembubIx (NeNe 73/11, 89/11 u 60/. 

(puc. 1). HarneraHue BOJbl NpOvsBOZMIOCh B NpPOYKTHBHBIA XV qslacT Td 

HOCHeMCHTMpOBaHHOrO necuaHuka 4YoKpakcKoro ropusoHTa. IlecuaHuKu ? 

PpakTepuSy!OTCH HepaBHOMePHOM MOIINHOCThIO NO MVOManHn (oT 6 mo 10 m) 

cpequeit mopuctrocTbio fo 20%. Pacctosuua OT HarHeTaTeIbHOM CKBaxH) 

Ne 135/11 yo Ha6mogatenpupix (73/11, 89/11 u 60/] 

NEG cocTaBJIAIOT, COOTBeTCTBeHHO, 115,80 u 150 m. Ilo ope 

THPOBOUHBIM TIPOMBICJIOBbIM pacueTaM, MeyeHan Bola LOI 

NEG Ha Oba MpHuTH K yKa3aHHbIM HaOJIOLaTeJIbHbIM CKBAK 

O W135 Ham uepes 60, 45 u 180 Hen. : 

aN 3akauka TpHTHA B HarHeTAaTeJIbHY!O CKBaXKHHY IIPOW3E 

77 -“uslaCb TpeMA MOPUMAMH C MHTepBaJlaMu B 2 yvaca. O6uk 

©  aKTHBHOCTb 3aka4aHHOli B NlacCT TPHTHEBOM BoOsbI cocTa 

aaa 3Cu. Ananu3 Ha TpHTHH oOTOOpaHHbIx MpoO Bo] 

Puc. 1. Cxema pac- yoKka3ai, YTO MeyeHad BOJa pula KO BCeM HaO/l 

MONOVKCHHA CKBAKHH Fare BHbIM CKBa2%KHHAaM, IIpHyeM B Govlee KOPOTKHH cpo 

yeM 9TO peycCMaTpuBaJlOcb pacueTaMH: K CKBaKH) 

Ne 73/11 — uepes 3 cytox, 89/11 — uepes 7 cyTok u k cKBaxnHe Ne 60/13: 
yepes 12 cyrox, co cxopoctbio 40, 12 u 13 Mm/cyrTkKu. 

TakuM O6pa30M, Ha OCHOBaHHH BBILIeM3JIOKEHHOFO MOXKHO CeMaTb CJeLYE 
UlHe BbIBOJBI. 

1, IIpumenenue TpHTHA Kak BOWHOrO HHAUKaTopa ABIAeTCH adPeKTCM } 
MowaJlyH, eWHCTBEHHBIM CpeJCTBOM HccJe,OBaHHYA JIBAXKeCHHA TJlaCTOBb 
BO]. | 
2. C NOMOMbIO TPHTHEBOH BOJbl MOXKHO pelllaTb cwleflyioulue 3ayauu: | 
a) OllpeyevieHHe CBA3H MeK]ly CKBaxKHHAaMM HM [ylacTaMu (30HbI NepeTokKa. 
6) onpeyeseHue NOJIA MCTHHHBIX CKOpocTel, 

B) OMpeyevyieHHe HeKOTOpHIX (pPH3H¥eCKHX CBOHCTB KOJeKTOpa, | 

r) (ubTpaluA BOA B UHKeHEpHOM ruAporeosorun. | 

3. II[pumMenenue TpuTHA OCOGeHHO WeHHO OslarofapaA OTHOCHTebHON Ges 
ONacHOCTH paOOTbI C HHM H3-3a MATKOrO B-H3JyYeHHA HM NOCTOAHHOTO pa3Oak 
JIQCHHA B IpMpOAHbIX ycJIOBYAX. 

4. Bpejenue TpHTHeEBOH BOLI B CKBAKHHY MOKHO MpPOH3BOAUTb COBME 
CTHO C APyrHMH HCCJleOBAaHHAMM, Tak KaK MATKOe $-H3uyyeHHe TPHTHA H 
eHcTByeT Ha I1pHOopbl payquoakTMBHOrO KapoTTaxa. 

}. IIpumMenenue TpHTHEBO Bosbl He TpeOyeT OCTAaHOBKH 9KCIIyaTallMon 
HbIX CKBadKHH. 


VUuctutytT Hnepru Tloctynusio0 
Akanemun HayK CCCP it VN on 


WHTUPOBAHHAA JIMTEPATYPA 
MA. V. ‘Grosse, Selence, 113 1 (1951). 
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Toruagnn Akayxemun nayk CCCP 
1957. Tom 116, Ne 4 


ITETPOTPA@H f 


A. Y. JMTBHHEHKO 


O PYMOOBPASYIOLNUX KAPBOHATAX H3 KHMMEPHUCKUX 
OTJIOWKKEHHM KEPYEHCKOFO H JIPYPUX MECTOPO)KJEHMA 
NPHA3OBCKOLO )KEJIESOPYHOrO BACCEHHA 


(ITpedcmaéaeno axademuxom H. M. Cmpaxoetim 3 V 1957) 


Kap6Oonarbl (IpeHMyeCTBeHHO CHJlepHTbI) BCTPeuaIOTCA B PYyHbIX MvlacTrax 
(MHOTHX MeCTOPORKeHHH OCAaOUHBIX XRe/e3HbIX Py] OOJHTOBOFO CO*KeHusA. 
|Tosoaio IUHpOKOe paclipocTpanHeHue HMeIOT KapOoHaTbI H B KMMMepHiCKUX 
pyaubix nsactax IIpuasopckoro xesesopyQHoro Oacceliva, B CocTaB KOTOpOrO 
}BXOJAT PYyQOHOCHbIe MIOWaH Kepuexckoro u TamaticKoro IlOJILYOCTPOBOB, 
| [IpuxyOaxcKoii HH3MeCHHOCTH, BOCTOUHOH uacTH CrenHoro Kppia, CeBepxoro 
| [Ipuasopbsa W TeppHTOPHA, 3aHATAaA B HACTOALLee BPeMA CeBEPO-3allaHOH 4acTbio 
AsopcKoro mopa. 

Jto nocseqHero BpeMeHH KHMMepHiicKHve PylooOpa3yroune KapOouarTbl ocra- 
|BayIuCb cla6O M3yYeHHbIMH. B suTepaType HMeIOTCA JIMIUb HeKOTOpble RaHHble 
\HO W3yY¥eHHIO KapOOHATOB OTJCIbHBIX PYHbIX 3aexel KepyencKkoro nowy- 
/ocrpoBa (1°), 3amaqHOH oKOHeyHOcTH TaMmaHcKoro noyoctposa (1,°) u CeBep- 
‘Horo IIpua3oBba (?). 

_ B mpouecce npopogxumoro HaMu W3y4¥eHHA KMMMepHiiCKUX OTJIOXKeHHH HaKOI- 
\JleH HOBbI MaTepvas, KOTOpbIli NO3BOuIAeT NOHee OXapakTepH30BaTb Py000- 
pa3yroujve KapOouarul. 

B kKuMMepnHiicKux caoax CeBepxHoro IJpua3onba u CremHot uactu Kppima 
‘KapSouarTbl mpeAcTaBJieHbi HEOOJIbINHMH KOHKPeWHOHHBIMH CTA2XKCHHAMH MHKPO- 
3ePHMCTOrO CTpoeHHA, cocTaBJA}oMMMH 1—3 KOHKPelWHOHHBIX TOpHsoHTa, 
a Takxke pacceAHbI B BUJe MHKPOCKONMYECKHX CHepovJIMTOB B WeMeHTe py U 
YKENe3UCTHIX Te€CYaHHKOB. 

Ha Kepueuckom nomyocrpoBe OnM BCTpeyaloTCA SHAYHTebHO Yale. 37ecb 
KapOOHaTHI IpHYypOueHbl K PY/HbIM IlJlacCTaM, CJIOXKCHHbIM «TaOaUHbIMH» pyaMu, 
B KOTOPBIX OOpasyloT MHOra WO 3—S KOHKPelMOHHBIX TOpH30HTOB. Pa3smep 
KOHKPellMH KOJIeOeTCH OT He€CKOJIbKHX CaHTHMeTpoB JO 30X50 cm H Oosee. 
Berpeyaiorca KOHKPelHOHHDbIe JIMH3bl, H8MepAeMble JeCATKAMH WM COTHAMH MeT- 
pos. MopmMa KOHKpeluit HeNpaBUIbHO-OKPYTvlaA, DIWIMNCOUAaIbHaA, JIeMeWKO- 
BUHaA, KeMBAKOBUAHaA, U3pedKa BepeTerooOpasHasd UH COYCJIOBJIeHa TEKCTYPHO- 
CTPYKTYPHbIMH OCOOeCHHOCTAMH OCaKOB, B KOTOPbIX POPMHPOBaIUCh KapOonaT- 
HbIe KOHKPelHH. OTH OCOOeHHOCTH ONpekeMAIH MYTH yaseHud yrveKUCHOTHI 
W3 ocayKa HM OOYCOBJIMBaIM XapaKTep WeHTPOB pocTa KOHKpelwHH. B pa3sno- 
OOJIMTOBLIX PyaX, B OCOOeCHHOCTH B Y4aCTKaX CKONJICHHA PaKOBHH, KOH-. 
KPelHH MMeIOT HelpaBHJIbHO-OKPYTWIylO, 2AeBAaKOBUHY!O POpMY, B OOJHTOBBIX 
pywax c mpeo6maqaHvemM neauTOMOpdHOrO WeMeHTa OObINHO BCTpeyaloTCA 9J- 
JMMCOWaJIbHbIe KOHKPelHH, Ha KOHTAKTe Pa3JIMUHbIX TeKCTYPHbIX PaSHOBUI-’ 
HocTell py| HM Ha KOHTakTe PpyJbl C FMHOK — JleMelIKOBUAHbIe KOHKpellHu 
HM KOHKPelMOHHbIe JIMH3bI. KoHKpelWH, WeHTpaMH POCTa KOTOPbIX ABJIAIHCb 
OTJ€JIbHbIe PaKOBHHbI MeJeWHNOL, YacTO HMeIOT 3JVIHMCONJabHy!o opmy; 
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KOHKpelUM, WeHTPaMH pocTa KOTOPbIX ObIIM OOJIOMKH ApeBeCHHbI, HMeIOT HHOrMé 
2KEIBAKOBUHY!O WIM BepeTeHooOpasHyio dopmy HT. A. B pyWHbIX COAX KOH: 
KDPeUMH MOO yqalenbl Apyr OT Apyra Ha HeKOTOpOe paccTosHnHe, M00 CpacTalory 
CA MexKAy Cobol HU OOpasylOT KOHKPelHOHHbIe FOPH3OHTHI, MepexoAAUlHe MECTaME 
B CIVIOWUHbIe MpOCOHKH, MpOCcMexKUBalouluecA Ha COTHH MeTpoB. Kpome mpo: 
CIOHKOB H KOHKpellui, KaPOOHATHI HaGJIOAalOTCA B BUe ONMCAHHbIX HaMH paHee 
(4) dburomopdos uM 300Mopo3, MpoxKHIKOB, MHKPOCKONMYeCKUX CepoJMTOB! 
paCCeAHHbIX B IIMHHCTO-JIEMTOXJIOPHTOBOM IeMeHTe (OTYACTH B JIeENTOXJOPHTO 
BbIX OOJIHTaX) Py HW OOpasy!OUl4X MeCTaMH 3HAYHTeJIbHbIe CKOMJICHHA, a TAKK 
B BUe MAKpOcenTapHi, MceBAOMOPHo3 MO JIeNTOXJIOPHTOBbIM OOJIMTaM H HaTed- 
HbIX MeHOK. Ha KOHTaKTe C MOHTHYCCKHMH PaKYIWICUHbIMM H3BeCTHAKAMH Pyo 
oOpa3syrollue KapOOHaTbl M€TACOMATHYeCCKH 3aMeLLalOT 9TH H3BECTHAKH. 

SHayHTeMbHO pacmpocTpaHeHbl KapOoHaTb! Ha TamMaHCKOM MOJ1yocTpoBe 
B ocoOeHHocTH y Mbica )Kene3Hpii Por, rae B pyHOM [vlacTre OHH OOpa3syt1o 
no 6—8 mpocto#KOB HM KOHKPelWMOHHbIX TOPH30HTOB OOLIeH MOLJHOCTbIO JO 
1—1,2 M uw npocaexuBatorca Ha HeCKOJIbKO COT MeTpoB. B pyyax 3fecb BcTpe: 
yaloTca HW Bce Apyrve PopMbI MPpOABMeHHA KapOOHaTOB, OTMeYCHHble BbILUe LIA 
Kepuyeucxoro MecTopoxeuna. Jlamee K BOCTOKY KapOoHaTbI (CHepuThl) B BUA 
HecKObKUX (1—2, pexe 3—4 u Oomee) MpocMoHKOB (MH KOHKPeWHOHHBIX ropH- 
30HTOB) MOHOcTbIO Jo 0,2—0,3 mM sBcTpeyaloTcA cpeqH KHMMePHHCKHX TIME} 
Ha ruryOuHax Jo 100—450 m u mpocaexuBaloTca BIVIOTh AO cTaHHib! KpbimcKo#. 
Ha 9ToM noculeqHeM yuacTKe KapOoHaTb! OOpa3yioT B Ooslee Pr yYOOKOBOAHbIX PIH- 
HHCTHIX OTJIOKCHHAX KOHKPECMHOHHbIe JIMH3bI, a B OOJIee MEJIKOBOJHbIX — 2Keule-) 
SMCTHIX MeCUaHHKaX HW B OOVJIMTOBLIX pyfax HeOO/IbuIMe KOHKpelMH, MOO IpH-t 
CYTCTBYIOT B IleMeHTe. 

[Ber kKapOoHaToB 3e1eHOBATO-cepbIM; B OOpa3silax, MOMBeprusuxcA OKUCJIEHHIO,| 
2KeJITOBATO-CepbId WIM OypoBaTHIw. TBepocTb KapOoHaTOB B OOpa3ilax Koeb- 
uietca oT 2,0 fo 4,5, yqembubli Bec — or 3,2 no 3,8. Kap6onaTs! nmoBcemecTHO! 
3aMeMAalOT JICMTOXJIOPHTOBBIE OOJIMTHI, PIMHHCTO-JIeNTOXJIOPUTOBbIM WeMeHT, pa-| 
KOBHHbI MH OOJIOMKH PaKOBHH Teselunod, 3epHa KBapila, MOMeBbIX LIMATOB, 
MHOra 3epHa layKOHUTa, H3peqKa BHeWHHe KOHUWeHTPbI PHAPOreTHTOBbIX 
OOJIMTOB HM, B CBOIO O4epedb, 3aMellaoTcA CysbdpuaMu xenesa u docdaTaMu. 
Cynbiupl (1MpuT, MMPPOTHH, MeJIbHHKOBHUT) HaOsOMaloTcaA B KapOonaTe B Bue 
3ePeH Pa3MePOM OT COTHIX WO WecATHIX JoNeH MUMJIMMeTpa, pexke B BUe TOHKUX 
mpoxuiKkoB. Mvoryqa 3aMelaloT BHEWIHHe KOHICHTPHI JIeMTOXJIOPUTOBbIX OOMM- 
TOB, 3AKJIOYCHHBIX B KapOoHaTe, HIM NOKPbIBalIOT B BUJe MIeHOK 3epHa Kap- 
OoHaTa C MO3aM4HOH CTpyKTypoH. BuBuaHuT, NapaBMBuaHuT M aHanauT pa3- 
BUBaloTCA PlaBHbIM OOpasoM [0 TPellHHaM B KapOouaTe, BbIMOJIHAIOT PaKOBHHbI 
nesleWUnok, a Tak>Ke HaOtOLaloTcsa B KapOOHATHOM BelllecTBe KOHKpellMi B BUTE 
MUKPOCKONMYeCKUX CPepOsMTOB MU CtbepH4yecKHX KOHKpellu pasmepom Jo | cm. 
Hepeqko BUBMaHUT HM MapaBUBMaHUT OOpasylOT 3HAYHTebHbIe CKONICHHA Ha 
BePXHeH MOBePXHOCTH KapOOHAaTHbIX KOHKpeluli 

Anananrosple cfhepomvTosbie OOpas0BaHnsa B KapOoHaTe Oomee xapakTepHBl 
JWId PYQHbIX Macros Tamaxckoro mowlyocrpoBa, mapaBHuBuaHHuTOBble — AA 
PYAHbIX M1acToB KepyeucKoro nomyocrposa. Jia BbIACHeHUA CocTaBa Kap6o- 
HaTosB 60 o6pa3ioB HX Obl HAMM NOABeprHyTb! CnelMambHbIM UCCeqOBaHuAM 
(ompeqenenue yenbHOro Beca HM TBEPAOCTH, NpoTOMOUKa HU pasLeseHHe B TAKe- 
JIBIX 2KUKOCTAX, MHKPOCKONMYeCKMH, XHMHMYeCKHH, Pa3z0Bblli, peHTTeHOMeTPH- 
YeCKHH AHAaJIM3bI, NOJYYeHHe KPMBbIX HarpeBaHuA OOPa3OB H OTebHbIX UX 
(ppakuuli, a Tak2Ke HCKYCCTBeHHBIX CMeceli — CHMepHTa C KasbLLMTOM M ONHTO- 
HHTa C KaJIbIMTOM, H3y4eHHe PaCTBOPHMOCTH KapCOHaTOB B COMAHOM KUCIOTe 
pa3IM4HOH KOHIWeHTpaunn). | 

YcraHoBeHO, YTO COsepxKaHve KapOoHaTHOrO BelllecTBa B KOHKPellWAX U3 
PYAHBIX MactoB Kepyenckoro mostyoctrposa cocrapaaet 90—95% (penko 70%). 
Tamanckoro noayoerposa 73—90%, Crenoro Kppima 47—70 % , Cesepxoro TIpu- 
a30BbA 70—86%. XapakTepHO pe3KO BbIPaxKeHHOe HEMOCTOAHCTBO cocTaBa Kap- 
OoHaTOB, 4TO HuWOcTpupyerca Tabu. 1, B KOTOpol NpUuBexeHbI pe3yJIbTaTbI lepe- 
CuyeTa HEKOTOPHIX aHaJIM30B Ha COAepKaHve yreKHCsbIX come. MapraHell, Mar- 
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MM YaCTHUHO Kab HaXOAATCA B KapOoHaTe B Be M3OMOP(HOH mpuMecn. 
acTb KaJIbIMA MPHCyTCTByeT HHOrAa B Bue CBOOOAHOK CaCO s, duKcupyemon 
A PeHTTeHOrpaMMax, a Take Ha KPHBbIX HarpeBaHHA M0 Ha/IMUHIO, KPOMe OCHOB- 
pe SHAOTEPMHYECKON PeakIHH C MakcuMyMom pu 490—570°, — Broporo, ca60 
pIPAXKeHHOrO 9HAOTepMuyeC- 

| 6 Ta6auua 1 
Horo. nepern6a c Makcumy- 

om mpu 850—880°. Kak no- 


} 


Ha3aJIM Hall MWCceloBaHHA g 
| © Cofepxanne, % ©) 
HCKYCCTBCHHbIX CMeCcelt, a TaK- 5 
? z o| 
ke CHJEPHTH3HPOBaHHHIX U3 | BO mee 
HECTHAKOB, TaKOe CHHKeHHe , Maco, | = |e 
Juccounaunn KablwTa BMpu- =_& ve 
JYTCTBUM 3HAYNTEABHOFO KOJH- a di cata ia ee acca 3 
yeCTBa CuJlepuTa HJM OMPOHU- 2 E 
ja ABIAeTCA O6bINHBIM. Bowb- 
JMHCTBO KOHKpellHi npexcraB- 
keno ono ocnosno xKpu- 2482 | 79,30| 3,00] 3,80 |13,90| 26,4 | 3,8 
| = a 0133 | 75,60) 1,20) 5,30 |17,90] 63,0 Syd! 
TaliuueckonH a3zoH, oTBe4Ya- 5415 | 78°6 | 1740| 4190 |15'1 | 561 | 3'6 
OIlWeH CHAeCPHTyY, OJIMTOHUTY OPE \\ S)s3) jf a0) 1h ei) || MAG Agee ge) 
IMaHraHOcHeputTy) WIM KaJib- 106 | 77,8 | 4,30) 3,60 [14,3 | 18,0 3,9 
MeBoMy owuronuTy nepemen- 7098 | 80,1] 5,5 | — | 14,4 | 14,6 | 4,0 
| USA ORs OL20 2 On SnOm le Obs 3,8 
10ro coctaBa. Ilo Mepe BO3pa- A Mls) |) DOO a AI 26 1.4 
STaHHA B KapOonaTe cosepxKa- 6533 | 43,9 |42:9 | — |13/2 | 1/02] 078 
“A H30MOpdHOH lIpHMecH Map- Our. HLS) Oslo || Bal |) Ses | Wag 4,9 
‘aula HW KaJIbIlMA CHMKaIOTCA eae en ee ae Aes an ou 
1OKasaTewu IIPeJIOMJICHHA (Ne 1020 694 99°4 ies 1°5 ee 9°9 
KoneOneTcA oT 1,625—1,635 no 2043 | 83/8 | 5:7 | 2,0 | 815 | 14:7 | 524 
1,612 (o6p. Ne 6533) — 1,618 1043 | 91,5 | 1,4 | 2,2 | 4,9 | 65:3 | 10,6 


(06p. Ne 758) 1 H3MeHseTCH ero IIpumeuannue. Ilepspe vetsipe oOpa3ua u3 


pes srypa B CTOPOHY YBeJIMYe- = =Tamanckoro MecropoxkfenuA, mocmennue veTbIpe u3 

HUA MeKIJIOCKOCTHBIX PaCcCTO- MesutonosmbeKoro paliona, ocTasbhHble 13 KepuyeHcKoro 

Huu (puc. 1). ee AA eae ee MyJIbla — op. 

oe ‘ ; , Out, Kois-Ayabckaad MyJIby,a— 

Ilo eg oth ana oop. Ne 184, Se eOn en ae My JIbqa — 

MeXxKy COOOH He TOMbKO KapOO- Gp. Ni 7098) u Crenuoit uactH Kppima (o6p. .Ni 922a) 
HaTbl Pa3JIMYHbIX KOHKPeCHHOH- 


HBIX TOPH30HTOB, HO M HepesqkO KapOoHaTHOe BellecTBO OAHOrO H Toro xe 
TOPH3OHTA, B3ATOe BTOUKAX, YasIeHHbIX Mexky coOoH Ha 100—300 m. B Hexko- 
TOPbIX KOHKPelMAX CYyeCTBEHHO H3MeHACTCA COcTaB CJlaraiollero UX Kap6o- 
HaTa B HallpaBsleHuu OT nepudepuu K WeHTpy. HaOmogaemaa necrpota cocraBa 
KapOOHaTHbIX KOHKPelMli ABJIAeTCA CJIENCTBHeM MeCTPOTb! (PUSHKO-XUMHMYECKUX 
yCNOBuii UX OOpasoBaHuA Ip AHareHesuce ocalKos (1°,1*), 

Kak Hamu yxKe oTMeyasocb (°), KapOOHATHI PYAHIX NWacToB Oaccelina OOpa- 
30BaJIUCb B XOe JHareHeTHYeCKOrO MUHepalooOpa3s0BaHHA MOCe JMelTOXJO- 
puta, HO HeCKOJbKO paHee MOABIeHHA CysbPuAOB u cocdaTow (BuBMaHNHTAa, 
TlapaBMBuaHHta, aHamanra). 

Kpome oxapakTepu30BaHHEIX KapOoHaToB B pyzax KepuencKoro u TamaHcko- 
TO TMOJTYOCTPOBOB BCTPeualoTCA U3PeKa He3HauHTeJIbHble BbIeeHUA aHKepuTa 
MW KaIbUMeBOrO POMOXPO3SHTAa, NOKPbIBAaIOLMX B Bue TOHKUX KOPOK BHYTPeHHHe 
IOBePXHOCTH PaKOBHH MeeUMNOA, aTaK%Ke NOBePXHOCTH Makponop H KaBepH 
BHINeauMBaHHA B OJIHTOHUTe H CHepuTe. Coflep2xxaHue MnO B usy4deHHOM HaMH 
KaJIblMeBOM posloxpo3suTe u3 OabTureH-OprembcKoli Mybapt 38—40,16%, 
CaO 11,05—15,5%. Cnextpanbubim anamuzom o6p. Ne 691 o6napyxensi Al, 
Mg, Ba, P, Sr, Pb, Ni, Si, Fe, Ti, Zn, Mo. Ilo crpyxrype MuHepam BecbMa 
6H30K 2TaIOHHOMy posoxposury (puc. 1, o6p. Ne 691). Hanuune poxoxposuta 
B pyqax Kepyencko—Tamanckoro paliona Brepsbie ormeyeHo H. E. Edbpemo- 
BbIM (°), 3aTeEM KaJIbI[MeBYy!O EO PaSHOBUHOCTb B HCKOTOPHIX PYAHBIX 3aslexKax 
Kepyencxoro noyocrpopa serperu JI. O, CranKesuy (?). 

Cyya no cdbopmam BbiJeleHua HM YCIOBMAM HaxO*KeHHA B PyMHOM TvlacTe 
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VM aHKepHT, HM KaJIbUMeBbIH POAOXPO3UT NOJKHbI ObITh OTHECEHEI K STIMTeHETHY 
CKHM OO6pasoBaHuaM. OG6a 3TH MHHepalla MpeAcTaBsAIOT MHHePaJiOrHyeck 
uHtepec. M3yyenue yculoBHli 3asleraHHsa HM COCTaBa WMpOKO paclipocTpaheHHb 
B PYHbIX COAX CHepHTa HM OJIHTOHUTAa HMeeT BaXHOe MpakTHYeCKOe 3HaAveHH 
IIpucyTcTByA WHOra B 3HaYHTeIbHOM KOJIMUECTBe, OHH OKa3bIBalOT BJIMAHE 


KAMOUUIN 

MaHeaHo- 

hanbyum 
bh 2 ol eee Oop 691 


Poboxposum 


Pel 
[ee i 
Min enki me 
ee ale 


Cubepum 


oF 


Puc. 1. MexmnocKocTHble pacCTOAHHA H HHTCHCHBHOCTL JuddpakilHOHHbIx 
JIMHHM Ha MeOaerpamMax cuyeputTa, KambuUuTa (’), MaHraHoKasbuuTa (8), 
pofoxposuta (°) u o6pa3ioB KapOoHaTOB 43 KMMMCPpHHCKHX PyAHbIX MaCTOB 


Ha TeXHOJIOrM¥ecKHe CBOHCTBaA «TaOauHbIX» py. OnnroHuT nOBbIUaeT TakxK 
coflep2xKaHhe B «<TaOauHbIX» pyax MapraHlla, a IPH ero BbIBETPHBaHHH B 30HE 
OKHCJIeHHA PYAHOrO IwiacTa OOpasyloTcA KPYNHOKOHKPeWHOHHble pyAbl PHApO 
PeTHTO-IICHJIOMeaHOBOrO, HHOra BepHaAUTOBOrO cocTaBa HW NpoucxoAUT obora 
IleHHe MapraHIleM HEKOTOPHIX YYaCTKOB PYJHbIX 3asiexel. I]pu BHIBeTpuBaHHI 
cuyeputTa oOpa3syertcA KPyNHOKOHKpellMOHHaA THApOrerHToBaN pyfa, erKo 0], 
Waroujasica OOorallleHHi0 MeTOJOM TIpOMBbIBKH. 


Hay4Ho-nccemoBaTeIbCKHM TeoorMyecKH MHCTHTYT Iocrynuso 
J[HemponetposcKoro rocyfapcTBeHHOoroO yHHBepcuTeta 16 IV 1957 
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Aoxaayne Akagemun nwayx CCCP 
4957. Tom 116, Ne 4 


I AJIEOHTOJOIH ff 


®. A. J)KYPABJIEBA 


CEMEMCTBE PSEUDORTHOCERATIDAE FLOWER ET CASTER, 1935 


(I]pedcmaézeno axademukom H. H. IImaaveayserom 5 I 1957) 


Cemelictso Pseudorthoceratidae, BbiqemeHHoe B 1935 r. Pnayspom u Kacre- 
om (*), MepBOHaYaIbHO OObeLHHAO NATH MO3QHeTiaeosolicKUx poOB c mps- 
MbIMH PaKOBHHaMH, HMeIOUIMMH WApTOXOaHHTOBbIN CH*OH, NycTOM WIM BbICTIaH- 
bId H3HYTPH KaK Obl CIVIOWHOH NpOAOIbHO-cIOHCTOH OG6om0"KOH. Hecmorps 
Ha cBoeoOpa3sve BHYTPHCH@OHHDIX OTJIOXeHHH, ABTOPbI OTHECJIM CeMelicTBO 
« rpynne Annulosiphonata nogorpsna Cyrtochoanites. Nlosquee npu usyyennu 
IPAMbIX JE€BOHCKHX HayTHMONeh Pilaysp BLIABMU elle PAA pOROB, OTHOCAMIUXCA 
K 9TOMY ceMelcTBy. B Gobo Mop*>>aduu (°), nocBaAuyeHHOH Pseudortho- 
ceratidae, OH OYCHb MOAPOOHO OCT! daBJIMB. eTCA Ha BOMpOcax Mopdosoruu pa- 
OBHHbI, a TaKXK€ Ha BOMpPOCcaX Ci.cTeMaTHK4 H CHOreHHH CeMelicTRa. 

Han6ouee ApKOW OTJIMUUTEJIbH YH OCOGeHHOCTbIO CeMelicTBa Pseudorthocera- 
tidae Mnaysp cuMTal XapakTep BYYTPUCHPOHHHIX OTJOXKeHUH, MpelcTaBJAlo- 
IMX COOO KOJIbIa Ha CHPOHHBIX TYAK2X, KOTOPble B OTJIMUHE OT TAKOBBIX AKTH- 
HOllepaTHA He YTOJIUaloTCA 3eCb, a paClipucTpaHAIOTCA B CoceqHHe COeMHHH- 
T@JIbBHbI€ KOJIbILAa, H MPH JOCTaTOUHO CHJIBHOM Pa3BUTHH, CJIMBaAcb, OOpasyI0T 
Kak Obl CIIOWHY10 BHYTpucuouHyto oOon0UKy. OH BOA B paccMaTpHBaemoe 
cemelicTBo 18 eBOHCKHX H Oovlee MOJIOJbIX PONOB C WHPTOXOAHHTOBbIMH CHPOHaMH 
M BbIJeAJ B HEM TPH CaMOCTOATeJIbHbIX NofcemelicTBa. IIpenkom Bcex Pseudor- 
thoceratidae Pnayap cuutas cpeqHecusypHlckuh pom Virgoceras c xapakTep- 
HbIMH BHYTPHCHOHHbIMH OTJIOHKeCHHAMH, HO TOYTH OPTOXOAHHTOBbIM CHOHOM. 
OrpaHu4uuBan cemelictBo Pseudorthoceratidae wuproxoaHHTOBbIMH JeBOHCKHMH 
Wu Ooslee MOJIONbIMM POaMH, 3TOT HCCeELOBAaTeJIb NONyCKaJl, YTO C BO3PacTaHHeM 
HallHX 3HaHHM O CeMelCTBe MpaHHlla 2Ta MOXKeT MepeMecTHTECA. 

JlevicTBUTeJIbHO, HCCJIeEAOBaHHA MOCeLHUX JWeT JONOJHUJIM POMOBOH cocTaB 
cemelictna Pseudorthoceratidae 1 H3MeHHJIH TpelcTaBJIeHHe O ero NPOHCxXox- 
eHuN. 

Bcoctas 2Toro cemelictBa B. H. UWlumManckum BkuioueHbI ONMMCaHHbIe HM V3 
MepMCKHX oOTJOKeHHH TOxuHoro Ypaua (',?) HoBbie pogbt Uralorthoceras Shi- 
mansky, 1951 u Simorthoceras Shimansky, 1954. 

OueHb HHTepeCHb HOBbIe JaHHble O MceBAOpTouepaTHsax, cooOuenuble Teit- 
xeptom u Imenucrepom (°). Hospi pox Mysterioceras u3 cpeqHero opfoBuka 
O-Ba TacMaHHaA Co C1a60 B3yTbIMH CHPOHHbIMH CerMeHTaMH MU C BHYTPpHcudou- 
HbIMH OTJIOMKCHHAMM B BUJe MOUTH HelpepbIBHOH OOOOUKH Ha cTeHKe cudona 
CuMTaeTCA HMM MPHMHTMBHbIM weHOM ceMmelictBa Pseudorthoceratidae. Vs 
cpelHero cuulypa Toro xe palioHa S9THMH aBTOpaMM ONIMCaHbl ye THIMMYIHbIe 
mpegzcraputemu Pseudorthoceratidae. Hospi pox Stromatoceras co 3HauuTeJb- 
HO B3AVTbIMH CefMeHTaMH cHdoHa HMeeT BHYTPHCHMOHHbIe OTIOXKCHUA, COCTOA~ 
Ile 43 IIpepbIBUCTOrO Hapy2xKHOrO COA H HeMpepbIBHOTO BHYTpeHHerO. SBeHbA 
HapyXHOFO COA HauWHalOTCA KaxkKoe Ha cHOHHOH AyKe uM pacryT Blepey 
H 3HAUMTeJIbHO Cla6ee Ha3ayq. Y HoBoro poga Gordonoceras u HoBoro Bua Ephip- 
piorthoceras decorum BHYyTpucHoHHble KOJIbua, HaYHHaAch Ha CH@OHHOH 
HyAKe, pacTyT TOJIbKO BilepeX MO COeCAMHUTEMbHOMY KOVJIbILY. 

TIpuBeqeHHble JaHHble ACHO FOBOPAT O TOM, YTO MICeBLOPTOMepaTHAb! NOABH- 
JIMCb He B Ha¥aJle JIEBOHCKOrO Mepvoa, Kak MpedcTaBA Piaysp, a 3HayHTeJIbHO 
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paubue. Tefixept u Imenucrep momaratwr, uTO CeMeHiCTBO Pseudorthoceratida 
ABJAeTCA MOTOMKOM He Orthoceratidae, a KakOH-TO OoJIee J peBHeH BeTBH, BO3 
MoxHO Baltoceratidae. 
Vsyuenublii Muoto Matepuas c p. [loqkamennol Tynrycku elle pa3 NOoKa3bl 
BaeT, ITO MCeBAOPTOMepaTHAb! NOABMJIMCh 3aM0/FO AO Hatasia WEBOHCKOrO NepH 
na. Hospi pox Metastromatoceras 43 JaHOBepckoro Apyca ChJlypa ABJIAeTC 
HeCOMHeHHbIM TpegcTaBpuTesem cemelicrsa Pseudorthoceratidae. Cpegu u3B 
CTHbIX pOJOB 3TOrO cemelictBa Metastromatoceras JOBOJIbHO pe3KO BbIeJ1AeTC! 
IUMPOKHMH CefMeHTaMH CH@OoHa (OTHOLICHHE LWIHPHHbI HX K Bbicote= 1,43). Ka 
BUMM, yxKe B NepBOH NMoOJOBHHe cCH/1ypHucKoro Tepvosa mceBsopTolepaTHuy 
ObLIM JOBObHO pasHOOOpa3Hbl H pa3BHBaJIM ACHO BbIPaxKeHHbIM YeETKOBMAHDI 
cudpou 
Kpome toro, cKopee Bcero K ceMelicrny Pseudorthoceratidae ceayeT OTH 
CHTb HoBblit pox Metephippiorthoceras uz cpefuHero opfosuka p. I]. Tyxryck 
Qta PopMa no OvepTaHHAM, pasMepy H MOsO*KeHHIO cudoHa Oovlee BCero Hac 
muuHaet Ephippiorthoceras decorum Teichert et Glenister 43 cpegfHero cuulyp 
o-Ba TacmaHus. OrcytcrBve BHYTPHCHPOHHbIX O6pa3s0BaHHl y cHOupcKoH dop 
MbI MO2KeT ObITb CJIENCTBHEM HJIM COXPaHHOCTH, HJIM TOrO, YTO MbI HMeeM Jed 
C UaCTbIO PaKOBHHbI, OJIM3KOH K 2%KHJIOH KaMepe, re 9TH OTJIOXKEHHA elle HE pat 
BHJIHCb. 
B cBxa3v Cc uccmeqOBaHHAMM MocyieqHUX eT cocTaB cemelicrBa Pseudortha 
ceratidae Hafo MpefcTapssatb no-uHoMy. ABTopy KarkKeTcaA Coulee NpaBHuJE 
HbIM CUHTATb CpesHecHypHlickul pox Virgoceras c THMMYHbIMH NceBAOpTOLeE 
PaTHAHbIMH BHYTPHCHPOHHbIMM OTJIOMKeHHAMH, XOTA HM CO caOO BbINYKJIbIM: 
CHOHHBIMH CerMeHTaMH, WIeHOM cemelicTBa Pseudorthoceratidae, a He Orthe 
ceratidae. Epa iu cmenyer pod Spyroceras c HefocTaTOUHO ACHbIM BHYTPeHHHl 
CTPpO€HHeM PaKOBHHbl BKJIOUaTb B PaCCMaTPHBaeMOe CeMEHCTBO. 


CemelicTBo PSEUDORTHOCERATIDAE HOWER et CASTER, 1935 


uaruo3. PakoBuHbl MpAMble, JJIMHHOKOHHYeCKHe, PeAKO COFHYTHbIe WW) 
KOPOTKOKOHHUECKHe, Kpyrsble, perxke NPOAOJIbHO- HJIH MONePeYHOOBAJIbHbIe H ELLL 
pexke cyOTpeyroJIbHble B ceyeHHuH. CudboH cpaBHHTeIbHO y3KHH, LeHTPaJIbHbIA 
NOYTH WeHTpaJIbHbIH WH, YTO peKO, MOUTH KpaeBok. CuouHble AyIKU OTHO 
CHT@€JIbHO KOPOTKHe C OTOFHYTbIM Hapyxy KpaeM. CoeQWHUTeJIbHbIe KOJIbII 
OT WHJIHHIPHYecKHX JO CHJIbHO BbINyKJIbIX. BHyTpHCH*OHHbIe OTMOXKeHUA pas 
BHTbI Ha BHYTPCHHHX MOBEPXHOCTAX COCNHHUTEbHBIX KOsell. PasBuTbl BHYTPH 
KaMepHble OTJOXeHHA, INMCeNTaIbHbIe HW MypaJIbHble. 

Coctas: Mysterioceras Teichert et Glenister, 1953; Metephippiorthc 
ceras gen. nov.; Ephippiorthoceras Foerste, 1924; Gordonoceras Teichert e 
Glenister, 1953; Stromatoceras Teichert et Glenister, 1953; Metastromatocera 
gen. nov.; Virgoceras Flower, 1939; Anastomoceras Flower, 1939; Diagoce 
ras Flower, 1936; Dolorthoceras Miller, 1931; Sceptrites Flower, 1939; Cyr 
tospyroceras Flower, 1938; Cryptorthoceras Flower, 1939; Fusicoceras Flowe 
1939; Adnatoceras Flower, 1939; Euloxoceras Miller, Dunbar et Condra 
1933; Pseudorthoceras Girty, 1911; Cayutoceras Flower, 1939; Bradfordocera 
Flower et Caster, 1935; Bergoceras Flower, 1939; Paraloxoceras Flower, 1936 
Pseudactinoceras Schindewolf, 1941; Uralorthoceras Shimansky, 1951; Simot 
thoceras Shimansky, 1954; Geisonoceroides Flower, 1939; Petryoceras Fle 
wer, 1939; Palmeroceras Flower, 1936; Tripteroceroides Miller et Furnish 
1940. Cpequufi opmopuk — mepMb. 

Por Metastromatoceras gen. nov. 

Tun poga— Metastromatoceras formosum sp. nov. JluaHjqoBepcKu 
apyc p. Iloqkamenno# Tynrycxu. 

Auaruos. Pakopuna npamas, .HHHOKOHMUeCKaa, Kpyruiaa B nonepex 
HOM CeveHHH, NO-BHAMMoMy, riaykas. Bosyywuble KaMepbl HeBbicoKue. ITeperc 
POAKM yMepeHHO BOrHYTHI HM HaKJIOHHbI K OploOWHOk cropoue. Tleperopogouna 
JIMHUA TIpAMad WM HaksJOHHaA. CusoH nouTH WeHTpabHbIM, 3anuMaiommmi 0,2 
INMPHHbI pakOBMHbI. Cu*oHHble AYAKU CPaBHUTeIbHO JVIMHHbIe C Pe3KO OTOFHY 
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K cmambe ®. A. jKypasaeccii, cmp. 677 


a 6 


6 
|1. Metastromatoceras for- Puc. 2. Metephippiorthoceras helenae sp. nov. Tonotun Ne 702/340 (2X). 
im sp. nov. Tonsorun Pexa [ogkamennaa Tynrycka, mpoTHB ycTba p. Cepepxoli. KpnponyuKait 
12/348 (H.B.). Pexa Toz- TOPH3OHT CpeAHerO OpoBHKa; @— BHeIWHHM BHA (cnpaBa Kpali NpHUIH- 
HHaaA TYHTyckKa, JIeBbIH 6e- (oBaHHOH NOBepXHOCTH); 6 — NPHWIHMOBKAa B MJIOCKOCTH CHMMECTPHH; 
sbILUE YCTbA Pp. Cesepuoii. 6 — BHA Cc neperopoxkH 


HAA TOJULa KOUYMAeKCKOH 
A cHiypa. IlpHmandosxa 
MJIOCKOCTH CHMMETpHH 


K cmamete [O. B. Paxumunxa u Op., cmp. 696 


Puc. 1. Paguoaptorpadpl cpe3oB Ky6uelt KapTodesia, OOpa6oTaHHbIX NapaMH Me- 
THNOBOTO SbHpa a@ - HAaPTHMYKCYCHOH KHCAOTbI 


TAH, rT. 116, Ne 4 


bIM HapyxXy kKpaem. CoeqHHHTeIbHbIe KOJIbIa CHJIbHO BbINYyKIble. CerMeHTbI 
(bona B CCYCHHH MONepeyHO-OBaIbuble. SOHA KOHTAKTa NeperopoOAKH C BbILLe- 
MH HYKese%KallMMH COCAHHUTEJIbHbIMH KOJIbUaMH oTcyTcTByeT. BuyTpucu- 
HHbIl€ OTJIOKCHHA, BOSHHKAA Ha CH(OHHBIX AyAKaX, pacTyT B NepesHee coesu- 
ATE bHOe KOJIbIO. BHYTPHKaMepHble OTVIOXKEHUA STIMCENTAIbHbIe H MypaJIbHble. 
Buyopok coctaB H pacnpocTpaHeuHne. B uactoamee 
DeMA M3BeCTeH TOJIbKO THMMUHbI BUI. 

~O6Omne 3ameuaunua. Hosp pox Metastromatoceras nan6omee 
mU30K K pogzy Stromatoceras Teichert et Glenister, Ho acho oTMu4aeTCA OT 10- 
meqHero Gosee WIMPOKOCerMeHTHBIM CH(OHOM, XapakTepoM BHYTPUCH@OHHEIX 
rO2%KeHHA WH MpAMOH paKOBHHOH. 


Metastromatoceras formosum sp. ‘nov. 


Toaotun— MMH Ne 702/348; p. Togxamenna a oe JMaHOBep- 

KuHa spyc cuaypa (puc. 1). 

_ PakoBuka NpsAMas, MeJVICHHO pacliMpsArolllanca K YCTbIO, Kpyrsiaa B Monepeu- 
OM ceyeHHH. OTHOWeHHe CpeAMHHOrO AMametpa kK Goxosomy 1,0. Tlopepxnocrts, 
O-BUAMMOMY, riaykasd. Bpicora Bo3yWHbIxX Kamep coctapaser 0,16 cpezvHHOro 
mametpa. Ileperopoaku yMepeHHO BorHytb! (Ha 1,2—1,5 BbicoTb! BO3,yWHOH 
‘aMepbI) H HaKJIOHHbI K OpIOWHOH cTOpoHe PaKOBHHEI. Cudox 3aHuMaeT 0,24— 
,26 WIMpHHbI PpaKOBHHbI HW CMelleH OT ee DPOAOMbHOK ocu Ha 0,07 cpequHHOro 
Mametpa. Cudouuble LYAKU CPaBHHTeJIbHO JWIMHHbIe C pe3KO OTOFHYTbIM HapyxXKy 
paemM. CoeQHHUTesIbHble KOJIbILa CHJIbHO BBITyKJIble, HE MMEIOLLMe 30HbI KOH- 
akTa C HMDKeseKallleH NeperopoyKkon. B npodosbHoM pa3pese CerMeHTH! CH*boHa 
(Oflepe4yHO-OBaJIbHbIe. OTHOWEeHHe WIMPHHbI UX K BbICOTe paBHO 1.43. CucboHHoe 
TBepcTHe 3aHuMaeT 0,5 WHpHHbI cucbona. BHyTpHcudoHHble OTMO%KeHHA BOSHH- 
‘alOT Ha CHOHHDIX AyAKax C OPlOWHOH CTOPOHbI paKOBHHbI HW, He yTOMMAACh 
ecb, pacTyT B NepesHee COeEAMHUTENbHOe KObUO. B TO BpeMsA Kak Ha OplowHoH 
TOPOHe OOpa3s0BaHHA COCeAHHX CePMeEHTOB y2xKe COMphKacaloTca Apyr c Apyrom 
1 OOpa3yloT Kak Obl CIVJIOWHY!O BBICTHIKY, OCCTABJIAA JIHIWb cia6o 3aMeTHbIe 
(eIM TIPOTHB HH2KHUX KOHILOB CHOHHBIX AYNOK, Ha CNHHHOHM CTOPOHE 9TH OTJIO- 
KeHHA JIMWb MOKBJIAIOT?A 

BHYTPHKAMePHHe OTTO XKEH H A SNMCENTAIbHbIe H MypPaJIbHble 
)ASBUTbI NOBOJIbHO C/1a00. 

MecToHaxoxfeHHe un BOSpactT. Ba 9K3eEMNApa Mponcxo- 
(AT H3 JIMaHWOBepcKHX oTMOKeHHH p. TloqkamenHoh Tyurycky Bblllle ycTbA 
). CeBepHon. 


Por Metephippiorthoceras gen. nov. 


Tum pojga— Metephippiorthoceras helenae sp. nov. CpeqHui opqoBuKk 
». TloqkameHHow TyvurvcxKu. 

uaruos. PakopuHa NpAMasd JJIMHHOKOHMYeCKaA, Kpyrviaat B nonepey- 
iom ceueHuu. IlopepxHocTb HeceT Ha CeOe HU3KHe NOJOrHe KOJIbIa, Ha KaKOM 
13 KOTOPbIX paCMOO%KeHO NO TPH TOHKUX ACHBIX peCppiukKa. B npomexyTKax 
MEXKTLY KOJbUaMH Takve peOpbilkH cla€o BbIpexKeHbl. Bo3slywHble KaMepbl He- 
BbIcoKHe. Ileperopoqku yMepeHHO BorHytThl. Ileperopozounaa HHUA COpa3yeT 
Ha CIIMHHOM MW GpIolwHOH cTopoHax ACHbIe, XOTA H HeBbIcoKue cega. IlocnenHee 
A3 HAX HeCKOJIbKO Bblle NepBoro. Cudou y3kHH, NoyTH Kpaerok. Crdonuple 
IYAKH KOPOTKHe, C OTOFHYTHIM Hapyxy KpaeM. CoeQHHUTeJIbHbIe KOJIbUa BbI- 
TyKuble. Ha 6prouiHo cropoHe MMeeTCH WHPOKaA 30Ha KOHTAaKTAa MeperopogkKu ~ 
> BBIMMeeKAIUM COCMMHUTEbHBIM KOIbILOM. CerMeHTbI Ch*boHa B paspese none- 
PeEUHOOBAaIbHbIe HM HAaKJIOHHBIE. 

Bioronon coOcTas Mw pacipocTpatHenue. B nactosmec 
BPeMA M3BeCTeH JIHIb THUD BUI. 

O6mue 3amMeuaunHuUa. Hopp pox Metephippiorthcceras scno ot- 
muuaercah oT Apyrux ponos Pseudcrthoceratidae nourH KpaeBbIM CH@OHOM U 
cBoeoOpa3sHOH MomepeyHOH CkKyJIbITypon. 
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Metephippiorthoceras helenae sp. nov. 


Toaotun—IIWH Ne 702/340; p. Noqkamennaa Tynrycka, KpuBOJ. 
KH TOPH3OHT cpesHero opyoBuka (puc. 2). 

PakoBuHa IIpaAMad, MeQJIeHHO paclIMpAIOWaACA K yCTbIO, Kpylvlad B MO 
peuHOM ceyenuu. OTHoulenue cpequHHoro AMamerpa k OoKxoBomy 1,0. [lope 
HOCTb HeceT Ha Ce6e HH3KHe NOOrve KOJIbWa, Ha Ka2KOM H3 KOTOPbIX pacino 
2KCHO 10 TPH TOHKHX ACHBIX peOppimika. Takue peOpbillKH B IpOMeKyTKax Med 
KOJIbUaMH BbIpaxkeHbl HeacHo. Ulupuna Kone paBHa 0,25 quamerpa. Buic 
BO3AyIUHOH KaMepbl coctaBuaeT 0,143 qHamerpa pakoBuubl. IleperopozKu 
ruytTb! Ha 1,5 BbicoTbt BosqymHol Kameppt. Ileperopoqounad JIMHMA OOpas) 
Ha CUMHHOM HM OprouIHOH cTopoHax HH3KHe, HO ACHbIe Cela, H3 KOTOPbIX NOCH 
Hee Bbliue MepBoro. Cuouw y3KkuH, 3anumMaiouy“ 0,17 wiupHHbl paKOBHt 
CMEIIe€H OT MpOMobHOl ocn ee Ha 0,36 Wuamerpa. OH HaxOJMTCA Ha paccTosAF 
0,8—1,0 mm or creHKH pakoBuMHbl. CucdboHuble Ay4KH KopoTKHe. Ha cmMHE 
CTOpOHe Kpax UX OTOFHYTHI HapyxXy Goulee pe3ko, 4eM Ha OpiowlHo. Coeyul 
T@JIbHbIe KOJIbIa YMePeHHO BbIMyKsIble. CerMeHTbl CH(oHa B paspese Moneped 
OBaJIbHble, HAKJIOHHbIe K MpOAObHOH OCH PpaKOBHHbI. OTHOWeHHe WHMPHHbl 
K BbICcoTe paBHO 1,25. CutoHHoe oTBepcTve 3aHHMaeT 0,66 mMpHHbl cudo 
BuyTpvKaMepHble OTJOXeCHHA HeM3BECTHBI. | 

MecToHaxoxkReuuve uw Bospacrt. E_MucrBexHblit 9k3eMIJ 
IIpOHCXOAUT H3 KPHBOJYUKOrO TOpH30HTa cpesHero opsoBuKa p. IloxKamMeHt 
TyHrycku. | 

IlaneouTomoruyeckuit MHCTHTYT Tlocrynuso 

Axayemuu nayk CCCP 18 XII 1956 | 
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Am. Palaeontol., 22, Ne 75 (1935). °C. Teichert, B. F. Glenister, Bully? 
Palaeontol., 34, Ne 144 (1953). ; 
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ITAJIEOHTOJIOI H fl 


E. H, SYBILOB, E. H. SYBLOBA u A. Jl. MAK JIYXO-MAKJIAH 


HOBbIE HAXOAKH MOPCKWX NEPMCKHX OTJIO)KKEHMM 
B TAHb-LUAHE 


(ITpedcmaeaeno akademuxom J. B. Haauekunoim 11 V 1957) 


CeBepHbIMH lipedeaMH paciipocTpaHeHHA MOPCKHX TepMCKUX OTVIOKeHHH 
Cpenuet A3um MpHHATO CUMTaTb ceBepHble OKpavHE! DeprancKoh nu Tapum- 
KON Biaqun. B Deprane HavOouee CeBepHble BbIXOAbI (PAYHHCTHYeECKH OXapak- 
lepH30BaHHbIX OTJOXKeCHHH HHKHeH NepMu Haxo_ATcA B ropax Bos6y-Tay u na 
pro-BOCTOUHOM ckKsIOHe UatKasibcKoro xpeOta. CymlecTByeT mpeqnouoxeHue, uTO 
ocTOUHee STHX MecT OeperoBan JIMHHA TepMCKOrO MOpA NpoxoANa HeECKOJIbKO 
seBePHee, OJHaKO TaKOe MpeANooxKeHHe He ObIIO NOATBepxXeHO bakTHYeCKHMH 
aHHBIMH. BBuay aToro MpescTaBuaeT OombulIoH MHTepec HaxoJkKa MOPCKHX 
WKHEMePMCKHX OTJIOMKeCHHH K CeBepo-BOocTOKy OT PepraHbl — B palione Ha- 
OBIHCKOH BUA, cheaHHad E. V.u E. V1. 3y6uoppimnu setom 1956 r. Bombpuaa 
OINeKUMA CbopaMuHHdep u3 OOpas0BaHHH 9TOTO BOspacTa Oblia Uu3y4eHa 
. A. Muxsyxo-Maksiaem. 

HyxkHenepMckHe Mopogbl BCTpeyeHbl Ha JBYX Pa30ONeHHbIX y4yacTKax — 
B BOCTOUHON uacTu xpeOTa BaliGuye-Tay (B JomuHe p. Yana) H Ha 1OXKHOM CKJIOHE 
xpeOra HappiH-Tay. 

B yomune p. YiaHa BbIXO[bl HH2KHeH NepMH 3aHHMaIOT ToOcy WuporHoro 
npocrupaHua 3 KM B AkHY Hu Jo 800 MB wupHHy. Sameranne TOMA MOHOKIN- 
faJIbHOe C TafleHHeM Ha ceBepo-BocToK 10—45° npu yrsax nagqenua 35—50°. 
5 ceBepa OHH HeCOriacHO MOKPbIBalOTCA KPaCHOWBeTHbIMH TPeTHYHbIMA OTJIO- 
KeHHAMM, C Ora —rpaHHuaT M0 pa3vJIOMy C MOMIHOM TOMeH U3BeCTHAKOB HYXK- 
iero KapOoua. AmnsuTya pa3IoMa H HCTHHHbIM XapaKTep COOTHOIWCHUA OTJIO- 
KeHHH MepMH WM KapOoHa 3fecb HeACHHI. CooTHOWeHHe C TPeTHYHOH TOMIMeK 
capakTepu3yeTCA CJIELYIONUMH JaHHbIMH: BOJIH3H KOHTaKTa MayeHve HWKHe- 
lepMcKHXx mopo, CB 10° 7 25—30°, rperu4Hpix CC3 / 15—20°. B sone Kontakta 
Ie—pPMCKHe KOHTJIOMepaTbl BbIBETPeHbI H OKPaleHbl B KpacHble TOHA Ha P1yOuHy 
lo 20—30 m. 

Pa3pe3 HW2KHeMepMCKOM TOMUIM MpeACTaBIAeTCA B CuleMyIOuleM Bue (CHU3Y 
3BepX). 

1, Cepbie HepaBHorasieuHble KOHTIoMepaTbl C NpOCJIOAMH TecdaHHKoB. CoctaB 
‘aJIbKH KOHTJIOMepaTOB: H3BeECTHAKH HUKHEFO KapOOHa, B MeHbILeM KOJIM4eCTBeE— 
1HJe3HTOBLIe NopdupuTH. Pasmep rasbku WO 5 cM, pexe Jo 10cm... .. . 
RR ey tr ccs ay at isryysrird wey ace Rs he VE Mouwoctb 6onee 150 
2, KourmomepaTbl KBepxy MocTelleHHO MepexOAAT B 2*eJITbIe HM Cepble, pexe 
‘(PACHOBATHIe, MeCUaHUKH H aJleBDOUTHI C IPOCJIOAMM KHPMMYHO-KpacHOH TJIMHE!. 
3 allespomutTax BCTpeyaeres OOyrieHHbI pacTuTewbHb wviam. Mouoctp 
7M. B cpegueli uacTH NadKH ZaKJIIOUeH MaCT 2KeJITOBATO-CepbIX H3BCCTHAKOB 
follHocTbIO 2,5 M C OOWJbHbIMH OocTaTKaMH cbopamuuHdep: Tuberitina sp., 
facca Palaeonubecularia sp., pee pcTpeyatorca: Globivalvulina sp., Textu- 
aria sp., Climacammina sp., Plectogyra sp., Schubertella sp. 
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3. Tlauka H3BeCTHAKOB, AHAJIOFHUHbIX BbIILeOMMCAHHBIM, TO HEINJIOTHbIX, © 
HUCTHIX, TO Ooulee KpeNKHX HM YHCTHIX, BICTYMAIOWU4X TPHBKaMH, C OOHJIbHE 
cbopamunndepamy H Oovlee pe2KHMH OpaxvonoaMH, pyro3saMH, WieHHKaMH Kp 
uel, racrponoyvaMu, Nesewnno,aMM MW ApyrvMv HCKOMaeMbIMH OpraHHyeckK) 
octatkamu. Mompoctb 35 M. B BepxHel 4acTH NaykH BCTpeveH NpOcJion Put 
Cpequ dopamunudep orciosa ompeyeseHbl: Tuberitina sp., Macca Palaeonube 
laria sp., Glomospira sp., Textularia sp., Climacammina sp., Plectogyra . 
Pseudoendothyra sp., Staffella aff. pseudosphaeroidea Dutk., Staffella 
nov., uacto—Schubertella sp. nov. (?), Paraschwagerina fusulinoides (Schell, 
Schwagerina moelleri Dutk., Pseudoschwagerina beedei Dunb. et Sk 
Pseudofusullina sp., Macca napawBarepuH, NpMHalWiexkalux B OCHOBHOM P; 
schwagerina margelanica M.-Maclay. Cpeau Apyrux opraHuyeckux OCcTaT 
B. K. JIuxapes onpegenun Goniasma sp., Dentalium sp., xapakTepHbIx 
IUBarepHHOBbIX cyIoer DepraHbl. é 

4. Bane celyeT nomysaqepHOBaHHbIi CKJIOH, NOYTH COraCHbI Cc Mayle 
wlacTOB, CO CiopaquyecKH BbICTYMaIOWHMH FPHBKaMH KPelKHX XKe/TOBA 
M CBeTJIO-IaJIeBbIX H3BECTHAKOB C CPaBHUTeJIbHO PeKHMH OCTaTKaMH Copa 
[US ii en nn OLE Ae ele ols . Momoctp 10 

5. )KenropaTble H3BeCTHAKH C OOHJbHBIMA (opamuHHdepamu: Schubert 
paramelonica Sul., Boultonia sp., Quasifusulina aff. longissima Moell., 
compacta Lee, Pseudoschwagerina ex gr. texana Dundb. et Skin., Ps. merat, 
sis Thomps., Ps. fallax Raus., Schwagerina moelleri Raus., Paraschwagel 
aff. primaeva Raus., P. fusulinoides (Schel!w.). Muoro Pseudofusulina adel 
gii M.-Maclay, Ps. complicata (Schellw.), Ps. ex gr. chihsiaensis (L 
Ps. aff. parakralfti M.-Maclay, Ps. alpina (Sche!lw.), Ps. paralpina Che 
Chusene!la nobilis (Lee), Parafusulina (?) pseudojaponica Dutk. (mHoro), P. ps 
dojaponica Dutk. var. ferganica M.-Maclay, P. ex gr. japonica (Gum 
Cpequ Menkux dbopamunudep MoryT ObiTb oTMeyeHbI: Palaeonubecularia 
nov. (Macca), Glomospira sp., Textularia sp., Climacammina sp., Globi 
vulina sp., Plectogyra sp.. Endothyranella sp. .. . . . . MomuHoctTb 4 

6. KonraomepaTbl, aHaJiOrHuHble ONHCAHHbIM B HW2KHeH YaCTH paspesa, 
Ooslee KPYMHOraJeuHble, C BaJlyHaMH, pa3sMepom Jo 15—20 cm. TanpKxa an 
TOBbIX NOPPUPHTOB 3eCb BCTPe4aeTCA HECKOJIbKO Pee, B HSBECTHAKOBOH rad 
BCTPeYeHbI OCTATKH HH2KHEKAMCHHOYPOJIBHBIX pyro3. . . . . . Momuocrb 7 

O6ujas MOLIHOCTh OTO%KeHH HHKHeM NepMu 3yecb 470 M. 

Bropo yuacTok pa3BHTHA HW2KHeMepMCKHX Mopoq HaxoputTca B 60 kK 
BOCTOKY OT BbIIUeOMMCaHHOrO, Ha 1OX%KHOM CKIOHe xp. Happin-Tav. 3yecb pas 
MOU[HbIM KOMIWI€KC TePPHTeHHBIX OTJIO%KeHHH BepXHerO Maleo30A, H3 KOTO 
panee ObIIM H3BeCTHbI XOPHCTHTI H OCTATKU pacTeHHit. 

Ha ocnropaHuu onpeyeneHui dbuopbl u dayHbl 9TH COpas0BaHUA OBINH OF 
cent! M. JI. Samecckum (1) u O. WH. Cepryutxosoii (*) kK BepxHemy Kap6t 
B BepxHei YacTH ykasaHHorO komiviekca Ha p. Boponybl BocTouHol # 
ObIIH BCTPeYeHbI CDeAM CepbIX CJIOAMCTHIX MeCUaHHKOB HU aJIeBPOJIHTOB MOI 
MauKH H3BeECTHAKOB C KOMMIeKCOM (bopaMuHHndep, avasIOrHUHbIM BIILeONuCal 
My yjlaHckomy. Orcioga onpefenenbt: Tuberitina ex gr. bulbacea Harl. et | 
Paratuberitina aff. collosa Reitl., Neotuberitina sp., macca — Palaeonub 
laria sp., Globivalvulina sp., Tetrataxis aff. corona’ Cush. et Wat., Te 
taxis sp., Plectogyra sp., Schubertella sp., Fusiella sp., Quasifusu 
cayeuxi (Deprat), Quasifusulina. sp., Paraschwagerina ferganica M.-Ma 
msc. (Macca). 

BprBoj. Ilo konuuectBy u cucremaTu4ecKomy cocTaBy cbopaMuHI 
BbIXOMbI NepMH B xp. BatOnue-Tay 3HauuTembHO 6craue, HexKeNH aHaslorM 
10 BOspacTy OOpasoBaHusA B xp. Happin-Tay. Takoe pasnuune, BuuMo, 
3aHO C (allMaIbHbIMH OCOOeHHOCTAMH CPpaBHHBaeMbIx patouos. B 6onee 
HOM 3allaqHoM paspese B xp. BatOuye-Tay oBombHO OTUeTIMBO MOXKHO pa 
WHTb Be PayHHcTHyecKHe ZOHBI: a) HHXKHAT —c maccoli lapaluBarepr 
6) BepxXHaAaA — c OOMMbHBIMH Napadby3synuuamn (?) (rpynnpt P. ex pseudojapc 
Dutk.). DTlepmcxue ornoxenua c (bopamunndepamu ua TOxHOM cK 
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-Happin-Tay, cy no 064 1bHbIM NapaluBarepHHaM, B OCHOBHOM COOTBETCTBYIOT 
*KHeEH (ayHHcTHyecKoH 30He B BatiGnuue-Tay. 

IIpuBeyeHuble BblIue JaHHble 0 CHCTeEMaTHYeCKOM CocTaBe (Py3yAMHUA B pas- 
3e B xp. BaliOuye-Tay nosBousioT yTBepxKAaTb, YTO Oe tbayHUCTHYeECKHeE 30HK 
OTBETCTBYIOT B OCHOBHOM CpeHeMY KapayaTbIPCKOMy TropH30HTy MepraHb 
o crpaTurpaduyecko cxeme A. JI. Muxayxo-Maxuias (?)). B o6mjem MoxKHO 
MeTHTb, YTO B H3YYeHHbIX paspe3saX HET KaKHX-JIMOO OPHTHHaJbHbIX BOB, 
TOpble OTCYTCTBOBaJIH Obl B PaHHeNepMCKHX OTIOXKeHHAX DepraHcKol Je- 
eccHH. 

MutepecHo OTMETHTb IIPHCYTCTBHE JOBOJIbHO 3HaUMTebHOFO KOHYeCTBAa opm, 
OMHbIX C TAKOBbIMH H3 BepXHeH YacTH cepuun TalitoaHb CepepHoro Kutaa u 
puu Uyanp-wanb lOxuoro Kura. 

BecbMa HHTepecHO IIpHcyTcTBHe TpeX BHOB, OMMCaHHbIX B CBOe BPeMst 
. Wenpspunom u3 Kapxulicxux Aubn, npeqcraBJIeHHbIxX JOBOJIbHO OObIIMM KO- 
YeCTBOM 9K3EMIVJIAPOB. 

B wesioM KoMnIeKc (y3yJHHHA paccCMaTPHBaeMbIX OTJOXKeHHH OM2%KEe BCero 
gallaqHOKHTaHCKOMY H OTYACTH JIHWb K KoMniekcy KapHuiickux Anpn. Cpeau 
y4eHHbIX (OPM — OBOJIbHO MaJIO TaKHX, KOTOPbI€ MOXKHO ObIIO Obl yCTaHO- 
Tb B WBarepHHOBbIX cloxx PyccKow nuaTdopmb! u IIpuypaupa. 

YuHTbIBaA HaHunHe OJHUX MH TeX *Ke BUL0BB KapHulickux Aupnax, Peprane 
| Kurae MoxHO NosaraTb, YTO YCOBUA WIA WMpPOTHOH MUrpalnu PayHb! OpliK 
avOoulee OylarOnpHATHBIMH. 


Beecow3Hblli HaYYHO-HCCeOBaTebCKHH Ilocrynuae 
TeONOTHYeCKHH HHCTHTYT, 8 V 1957 
JleHuHrpanckHi rocyapcTBeHHblli yHHBepCHTeT 
uM. A. A. )Kaanopa ‘ 


UHMTHPOBAHHAA JIMTEPATYPA 


| 

) 1M. D. Saneccxkui, Bectu. Teon. xom., 3, Ne 5 (1928), 2 A. TW. Mukuay- 
‘oMakaad, JAH, 108, M6 (1956). %0O. H. Cepryupbxkosa, Tp. Mucr. reon. 
ie ysCCP, Bs. 5, I (1950). 
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TrEHETHR 
A. HW. KYTLOB . 


ACMMMETPHA KPHBbIX V3MEH4MBOCTH Y JMKWX PACTEHHE 
al B KYJIbTYPE 


(IIpedemasneno axademuxom B. H. Cyxauegoim 18 VI 1957) 


Bpicrpoe reHeTu¥eckoe H3MeHeHHe PAa pacTeHHH, BBOAMMBIX B KYJIbTY, 
lO, BIIMAHHEM MX BOSIebIBAHUA BTCYCHHE OTHOCHTE/IbHO HelMpOROMKUTebH 
BPeMeHU 3aCTaBJIAeT 3AHHTepeCOBaTbCA IIPHYMHAMM STOO ABJIeHHA. 

Bue coMHeHHA, (aKTOPaMH, HaMpaBJIAIOWMMH JaHHbI SBOJIOWMOHHDIA Tl 
(lecc, ABJIMIOTCH eCTeCTBeHHbIH H HCKYCCTBCHHIM OTOOp (°). Ho, mo-BHHMOMy 
MHOFHX JMKUX PaCTeHHH, TepeXOAAMWMX B KYJIbTYpy, HX YCrewHOH U OBICT] 
9BOJIOWUMH B HOBbIX YCJIOBHAX CHocoOcTByeT H XapakTep H3MeCHUMBOCTH JHI 
HCXOQHBIX MONyAAWHH Ha (hoHe BOSAeNaHHOH WiaHTallHn. | 

Kaaccuyeckue paOorbl 10 GHOMeTpHKe, OlepHpysA c IpHMepaMH KYJIbTYPE 
BOSJeIbIBAeMBIX PaCTeHHH HW AHKHX, OOUTAIONIMX B IPUpose BHOB, YKa3bIBa 
YTO H3MeCHYHBOCTh UX OTACJIbHbIX KOJIMYCCTBEHHEIX IIpH3HAaKOB BbIpakKaeTca 11 
BHJIbHOM CHMMCTPHUHOH KPHBOH HOPMaJIbHOrO pactipeleseHHA WIM HeCKOMI 
YKJIOHAIONIMMHCA OT Hee C1aOo ACHMMCTPHUHBIMH KpHBbIMH (°,°). HeKoToj 
‘HpwMepbl MpHBosATcA B TaON. | uw Ha puc. |. _ 
eee: Taosuna. 
SeMeHTbI KPHBbIX H3MCHYHBOCTH Pa3JIHUHbIX KOJIHYCCTBCHHbIX IIpH3HaKoB Y HeKOTOpBIX ‘BI 

KYJIbTY PHbIX pacTeHHit 


OueMCHTLI KPHBOK 
Buy pacreuua Mecro u roy onbita Bapeupysomue 
lTIpH3Hak oh Ss 
Jlen-Ky Apa TamKent, 1930 TimmHa riapyoro no- | 141,940,92 | —0,4+¢ 
Oera 
Jleu-ky Ips TamxKent, 1930 Uneno Kopo6ouex ua | 10,8+0,86 | +0,4+( 
; OWHO pacTeHue 
Mak MacMUHbIi Bepesotoua, Tonr.| Bec ceman c equnuup | 23,7+1,46 | —0,8-4 
o6., 1947 noua ri “_ 
Powp Barka pe Mock. 06.1.,| muna Kosoca 27,3+4,82 | +0,7-+4 
Actppt Yauxym aa Mock. 06.1.,| Bec onHow KopsunKu | 34,3+2,29 | +0,6-+4 
Cpeksia erumetckas | Muucx, 1934 JTimamerp kopHensioya 15,6+1,04 | +0,2-+4 
Cpexa caxapHaa —| Kues, 1930 Conep»kanne caxapa B 350° 38 Hr 
Kanbuuk OTJCJIbHBIX KOPHAX eA “2 
Max (konsexuna) | Bepesoroya, Tour. | Cogepxxanve xupa Bp | 5,8+0,17 | —O 4+ 
o6u. CeMeHaX OTJCIbHBIX ve 
o6pa3iloB 


B onbitax KyJIbTYpbl JMKHX PacTHTe/bHbIX BAZOB 4acTO MpuxomuTca Hab 
HaTb (OpMbl KPHBbIX H3MCHUHBOCTH, pe3KO OTMHYAaIOMIMeCA OT KPHBBIX I 
MaJIbHOorO pacnipefenenua. JlaBHO yCTaHOBJIeHHbIM (aKTOM sBAAeTCA yc 
HM€ HS3MCHYMBOCTH AMKUX NONYALM, BbIPal\MBaeMbIX B YC/JOBUAX KYJbTYE 
MWiaHTalMu, YO HMe€eT OrPOMHOe 3HAaYeHHe JWIA YCHJIeHHA Mpolecca ecrecr 
HOro OTOOpa BHYTPH 9THX MONyAAWMH H OblcTporo nepepomeHuA ucxoy 
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pKUX 3KOTHIIOB B Mpollecce UX peNpOyUMpOBaHHA B KYJIbTYPe B HOBbIe 9KC- 
| bl, Bce Ooee H OoJlee NPUCHOCOGeHHHIe K YCOBHAM BOSebIBAHHA HM 3alpo- 
iM vesoBeKa. Ha tone 9ToK 

tMIeCHHOH = U3MeHYHBOCTH 
MKUX TONYIAWHW B KYJIb- 
ype Opocaetca TakxKe B rvia- 
yYTO MHOrHe KPHBble H3- 
eHYMBOCTH UMeIOT B 3TOM 
yuae CHJIbHO aCHMMeTpHu- 
10 (@opMy. OTo KacaeTcs 
NKHX 3QKOHOMHYECKH LeH- 
bIX IPH3HAKOB pacTeHHi, 
aK lOKa3aTeJIH KpymMHOCTH 
I[eIbHBIX OpraHoB, cojep- 


‘ane B HUX HeEOOXOJMMbIX : Te: 
OBeKY XUMUUeCKHX Coe- uc. 1. Tun CHMMCTPHYHBIX KPHBBIX H3MeHUHBOCTH 
ee KYIbTYPHBIX pacTeHul: a— pWMHa rnaBHoro Nobera 
H€HHM, ObICTPOTa Pa3BH-  jyya-jonryHua (TamKent), 6 — nuamerp KopHensoga 
UA. erHneTcKoH cBeksbt (MuHcK) 


AcuMMeTpuxA STHX KDH- 
bX, KaK T1paBuslo, ObiBaeT MOJIOKUTeMbHOH, T. €. YKIOHEHHA OT MOJIbI Oouee 
JacTbI B CTOpOHY ee MpeBbiueHua (Tab. 2, puc. 2). 

IlopoH# TakHe yKJIOHeHHA B 
CTOPOHY MpeBbIIIeHHA MOJbI IpH- 
OOpeTaloT XapakTep MOABJeHHA 
OTJCJIbHBIX BBIIeNeHWeB, pe3KkO 
OTJIHYAaIOWMXCA MO pa3sMepaM OT 
Apyrux pacTreHuH NonyJAalun. 
OcoGeHHO pe3KO 93TO ObIBaeT 3a- 
MeTHO, €CJIH YKJIOHAIOUMeCA 9K- 
B3EMINWIAPbI OTIIMYAIOTCA OT OOJIb- 
IUHHCTBa NONyAWMA Oouee mpo- 
JOJLKUTeEJIbHbIM TI€PHOJOM Bere- 
TauuH (Tadd. 3). ; 

Tak Ke OObIUHO B_ KYJIbType 
HM NOABJICHHe 9K3EMIJIAPOB C Oo- - 
Jlee YCKOPeHHbIM Tpoxox*KJeHvem 
OHTOreHe3a, 4eM y OOVJIbILNHHCTBAa 
nonysAunH. CeaHubl Jukoro tay- 
carbl3a B KYJIbType Mp 3allBe- 
TaHHH OCHOBHOH Maccbl Nony1A- 
Puc. 2. THN aCHMMeTPHYHbIX KPHBbIX H3MCHYHBOCTH mud Ha 8—10 roy *u3HH Aan 
y WHKHX pacTeHHi B KysbType: @— Bec ceMAHC B3HAUYHTCIbHOe YHCIIO JIK3eMILVIA- 
OHOTO pacTeHHa y HHAeHCKoroO AypMana (Cumoe- pos, WBeTYWUX Ha 3royy XKH3HH, 
ponob), 6 — Bec Ue y cCKONMOIHH rHumasan- a OTACIbHbIe PaCTeHHA. UBeNIM Ja- 

Eee ae) xe Ha 2 rony. TanryTcCKHi peBeHb, 
y KOTOPoro OCHOBHAas Macca NONYALMM peter Ha 3 rol, COMepKUT eAMHHUHBIE 
pacTeHua, uperyuue Ha 2 roy. Kok-carbi3, OeleHa, KaBKa3CKa POMallika, Ju- 
KH@ MOPKOBb M WMKOPUli HMeIOT MaCCOBOe WBeTeHHe Ha 2 roy 2%KU3HH, HO Bcerfa 
cOfepxaT eCAMHMUHbIe SKSEMINVIAPbI, UBeTyMMe B oA nNocesa. 

Ucnoup30BaHve yKa3aHHbIxX OCOOeHHOcTeH BapHallMW JMKUX BUOB B KYJIb- 
Type HW OTOOp UX KpaliHuXx, pe3KO YKJIOHAIOMMXCA OT MOJbI BAPHaHTOB NO03BO- 
NAIOT CeCKIMOHEpy OUCHb ObICTPO CO3JaBaTb HOBbIe€ KYJIbTypHbIe opMbi, 
peSKO OTJIMUAIOMIHeCA OT HCXOAHBIX JHKUX. ITO MOXKHO UJJMIOCTPUPOBaTb pabo- 
tamu V1. B. Muuypuua, ObicTpo co3fjaBiero 3 AMKOM CTeNmHOM BHIUHH KpynHo- 
nowubili copr Tpuor rpyuieBuyubiii, 43 MAKOTO MOHTOsbCKOrO aOpHKoca pesko 
Oonee Kpynuorsogubie copra Monro u Callep, 4 43 AuKO JaJIbHeBocTouHor 
aKTHHHAMU-KpynHonsoyuble copta Knapa Llerkun » Ananacnas (*). Takoro xe 
Pola IIpHMepbI LaeT M MCTOPHA CeeKWMH COBeTCKUX KayyyKoHOCcoB. [lepspti 
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QneMeHTbl KPHBbIX H3MCHUHBOCTH Pa3MHUHbIX KOJIMYECTBCHHBIX MPH3HAKOB y HeKOTOPbIX BH 
JMKUX pacTeHHi MpH HX BOSeJbIBAHHH Ha KYJbTYPHOM MlaHTaulMH 


OueMeHTbI KPHBOK 


Buy pacTteHHa Mecto H rog ONbITa Bapbupyioului mpHsHak 
Kox-carbls Muxueso, Mock. | Juamerp pepxueli yac- | 43,8-+1,56 | +0,4+0 
o6., 1948 TH KOPHA 
Yay-carbi3 Kayuun, oxoio Ta- | Bec cyxoro KopHA 59,2+2,96 | +1,3+0 
tKkeHtTa, 1937 
(patona Kapa-Kaaa, 1937 Bec cyxo maccpi Kyc- | 59,94+2,84 | +0,5--0 
Ta 
Kapkasckaa pomatu-| Butua, Mock. 06.1.,) Waco KopsHHOK Ha Of - 50,1-+2,00 | +1,3+0 
Ka 1947 HOM pacTeHHH 
Cxononus rumanatt-| Burua, Mock. o61.,) Bec KopHa 36,6-+1,43 | +1,2+0 
ckaa 1952 
Tay-carl3 Kaynun, oKxowo Ta-|IIpouenr uperymux | 60,6+4,04 | +1,0+0 
wKeHTa, 1937 pacTeHHu B CeMbaAX 
Jlypmau ungeiicxut | Cumpeponoup, 1951) Bec ceman c OgHoro 79,9+5,42 | +4,6-+40. 
pacTeHua 
Tay-carbi3 Kaynun, oxono Ta-|IIpouent cesnues, co- | 72,2+5,16 +1, 0520) 
mKeHta, 1937 XPpaHHBIWHXCA K MO- 
MeHTy VOOPKH B CeMb- 
AX i 
Hlaimatcxaa pomaw-| Bepesotoya, Tour. | Ipouent nuperpuna | | 32,5+1,62 | +0,5+0, 
Ka o6ut., 1944 B KOp3HHKax 
Tay-carbl3 KaynHuu, oxosio Ta- |IIpouent xkayyyka B | 15,7-+1,12 | +1,1-+0,; 
mKkeHTa, 1936 KOPHE 110 C€MbAM 
Hanepcrauka nyp- | Bepesoroua, Ilonr. | Bec suctTbep c egunu- | 40,24+2,23 | +0,5+0, 
nypHaa o61., 1949 bl mJoualH mo 
ceMbAM 


Ta6Onunmage 
Pe3ko BbIJeIAIOULMeCA SK3CMIVIApbI Ge3 NepHORa JeTHErO NOKOA B NOMyAAWHAX Tay-carbl 


H TBato.Ibl 
Cpequee 3HaueHne 7 
Cpequee sHauenHe Ja €]HHHUHBIX 9K3EMMI 
Mecto w# rox OODINHDIX IK3CMMVJIAPOB POR, COXpaHHBIIHX - 
Buy pacrenua 4 IIpusHaku NONYJAWHH C JeTHHM | heppe nHCTBA H Ber 
ei MOKOeM IPH BbICbIXAHHH| rypopapliHx B TeUeI 
THCTBEB Bcero sleTa 
Tay-carbl3 Cxayoscex, | J[vameTp BepxHel uac- Zin) 6,3 
Xepcouck. TH KOPHA, cM 
o61., 1937 | Uncno mucTbeB Ha O7- 8 100 
10M pacTeHHH 
Tpatona | Kapa-Kaaa, | Bec a6c. cyxo# maccpi 67,6 123,9 
Typkmenna, Kycta, Pr 
1936 C6op cemMaH c OfHOrO 3,1 8,1 
Kycta, Pr 


COpT rBalOJIbl, BbIMyIUeHHbI B 1934 r. Ha OCHOBe OAHOKPaTHOrO MaccoBoro ¢ 
Sopa dopmpr argentata N. Kult., nourn B uerbipe pa3a mpeBocxosua 110 ypoxa 
HOCTH Kay4yka C 1 ra MCXOgHbIe Aukue Nonyrauuu (1). Mepspiit onHoKpaTHI 
oTOop Tay-carbiza Jal yBeMYeHHA AMaMetpa KopHs B 1!/. pasa, mpwuem cone 
*KAHHE B MOMNYIAWMM CKOPOCHeIbIX, UBETYWMX Ha 3 rOky 2KH3HH 9K3eMIVIAD 
BOSPOCIO B IATb pas (*). [Ipumepbl cTOAb GoMbIIMX CABHTOB B pesysbTaTe OH 
KpaTHoro oTOopa efBa JIM MOXKHO HaliTH B CeeKUMM CTapbIX KYJlsTYPHBIX [ 
cTeHui. 

Mofbl KPHBEIX H3MeHYMBOCTH KOJIMYECTBEHHBIX IIpH3HaKOB y KYJIBTHBUp) 
MbIX IMKUX NONYAALMH OyAyT B pesybTaTe HCKYCCTBeHHOTO, a MOpoit u ecTec 
BeHHOrO oTOOpa NepeBUraTbCA B HallpaBJeHHH Govlee KPYMHbIX H OoJlee CKOp 
CHeMbIX BapHaHTOB NPM Kax oH HOBOH pellpokyKkuMH B KysbType. [pu ar 
aCHMMe€TPHA KPMBbIX OyeT OcabeBaTb. Pesko aCHMMeTPHUHbIe KPUBbIe H3ME 
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MBOCTH HCXOJHbIX JHKUX nonysiAWuu B KYJIBTYPpe CM€HAIOTCA MeHee aCHMMeTPHY- 
MH KPHBbIMH H3MeHYHBOCTH HX PelpokyKUHH, NOcTeneHHO IpHOHKaAcb 
HMM€TPHUHbIM KpH- 
M HOPMaJIBHOFO pac- 
HeNeJICHHA, XAPaKTep- 
iM AJIA USMCHUHBOCTH 
{ITY PHBIX pacTreHuit 
61. 4 4 puc. 3). 
j| OnHoppemeHHo~ c 
MM OF peevIAIOTCA Be 
i 3HbIe MOJIbI: AIA 
fee BAcMoro AM- 
1) xe) MaTepHaJla Hee 
ie MaTepHaJld, H3Me- 
RHROTO NOX BJIMAHH- 
KYJIbTYPbI. Puc. 3. Kpxpple H3MeHYHBOCTH B KYJIbType OpHTHHaJIbHBIX 
pH focTraTouHon  AMKHXx nonynauni (1) 4 HX NoTomcTBa u3 CeMAH, COOpaHHbIx B 
A3HOCTH MeXKy 9TH- KYJIbType @s a — fMaMeTp KOpHA y AHKOH MopkoBu (Kawyra), 
nnn ow cooreer- — J\MaMeTp KopuHsal y Tay-carbi3a (Kyu) 


TBYIOU[MMU BapHallMOHHbIMH pPAaMM MOXKHO ye TOBOPHTh O BOSHAKHOBeHHH 
(OBOH KYJIbTYPHOM POpMbI, OMOMeTPHYeCKH BHOJIHe OTIMIMMOM MO ONpelemeH- 


eaOniurene ane 


DaBHEHHE 9JIEMeHTOB KPHBbIX H8MCHUHBOCTH B KYJIbType Y HCXOZHBIX JHKUX NONyIAWHH 
HX MOTOMCTBa H3 Ce€MAH, COOpaHHbIX B KyJIbType 


ONEMEHTbI KPHBOH 


Mecto 4H rox Bappupyrwuni Rapaiep Oc 


uA pacTeHua 
Pue P onbita npH3sHak v S 


| } 
ay-carbl3 TDKyH, OKOJIO Jivamerp Jiukue 39,2+2,80 | +0,5+0,24 
TaumKenta, 1938 KOpHA I penpoxykuna B | 39,5+4+2,54 | +0,3-+0,24 
ky JIbType 
\OK-Carbl3 Y cTHMOBKa, Jiuametp Tiuxue 56,8+4,00 | +0,3-+0, 24 
| Moar. 061., 1935 KOpHA I penpogykunas | 10,0+0,71 | +0,1-40,24 
KyJIbTy pe 
wkax Mop-| Kaayra, 1954 Jivamertp iukue 
KOBb (3 KOpHA I penpog. BKyabType} 57,9-+4,14 | +1,2+0, 24 
Matixona) (cemena c muiaHtaunh| 541,9+3,75 | +0,0+0.24 
2-ro Trojla 2Ku3HH) 
Bajovia Kapa-Kama, | Macca kycta} MuqusugyaJibuple 59,9+2,84 } +0,5-+0,16 
Typkmenua, 1937} (cre6au u | noTomcTBa pacrenuit 
KOpeHb) TMKUX NonyJsuHH 
B KyJIbType 
"Batoula MaprywiesanH, My AuBH LyaJibHble 36,5-+1,74 | —0,3-+40,16 
Haropupii Ka- NOTOMCTBa pacTeHHlt 
padax NOMyJAWHH HS Cce- 
MAH, pempo,yuHpo- 


| | BaHHbIX B KyJIbType | 
ibIM IIPH3HaKaM OT HCXOMHOM WHKOH. TakoB, OYCBHAHO, OMMH U3 NyTeH BOSHUK- 
IOBCHHA HOBbIX KYJIbTYPHbIX PaCTeHHM HM CO3aHHA paspbIBOB MexKy HAMM U 
iX JMKHMM l1peKaMH. 


Bcecow3Hblli CesIbCKOXO3AHCTBEHHBIH Tlocrynuao 
HHCTHTYT 3a04HOrO OOpa3s0BaHuA 14 I 1956 


WMTHPOBAHHAA JIATEPATYPA 


1A, MW. Kynuwos, Cos. cy6rponuxu, Ne 7 (1937), ® A. HW. Kynuos, Doxa, 
SACKXHMUI, Ne 11—12 (1942). %A. H. Kynuos, MKypu. o6ny. Onon., Ne 2 (1943). 
WM. B. Muuypun, Momonornueckne onucanua, Cou. 2, 1940. * R. A. Fisher, 
tatistical Methods for Research Workers, London, 1946. © W. Johannsen, Elemente 
er exakten Erblichkeitlehre, Kopenhagen, 1930. 
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Jloxaayn Axayemun nayk CCCP 
1957. Tom 116, Ne 4 


PHAROS HOWL: 


3. A. BAHOrFPAJOBA 
BUOXMUMHYECKHHM COCTAB IJIAHKTOHA YEPHOrO MOPS 
(ITpedcmaeaeno axademukom A. II. Buxoepadoeoim 16 V 1957) 


B 1955 r. Hamu ObluIO HauaTO M3y4eHHe OHOXHMHYECKOLO COCTaBa NaHKT 
YepHoro Mops — rvlaBHbIM O6pa3om eFo ceBepo-sallaHOH YaCTH, TAK KaK HMEl 
B 9TOM Me@JIKOBOLHOH YaCTH MOPA TWlaHKTOH HCIbITbIBaeT HaMOOIee peskHe 
30HHbIe KoNeOaHuaA (3,4). McceqoBasicaA NaHKTOH COopos 1954, 1955 u 1956, 

Jia cpaBHeHHA U3y4aJICad Tak%xKe OHOXHMHYECKHH COCTAB MlaHKTOHa Y Kp 
ckux (Bocroynpbili Kppim) 4 KaBKa3cKHx (Mexyy Coun uv Batymn) Ceperos 4 
HOFO MOPS, AIA KOTOPLIX XAPAKTePHEI NOBOMbHO YCTOMUMBbIe CKOMICHHA (MAT; 
KOpMOBOro IlaHKTOHAa. Kpome Toro, yuHTbIBaA, YTO CeBepo-sanaHasd YacTb YW) 
HOro MOps No CBoeMy OuonorHnuecKoMy pexkuMy HMeeT MHOrO oOmux yepT c Az 
CKHM MOpeM, MbI I1poaHaJIH3HpOBaJIH JICTHHH TlaHKTOH A30BCKOrO Mops, coOpé 
HbI B 1955 u 1956 rr. | 

CieqyeT OTMeTHTb, YTO O OHOXHMHMYECKOM COCTaBe WaHKTOHa UepHoro Mo 
B AHTepaType JO nocseqHerO BpeMeHH HE ObWIO HHKAKHX JaHHbIX. 

Jia avasu30B OpasicA TOTAaJIbHbIM WIaHKTOH, KOTOpbIH coOupasca ceri 
Jeu (ra3 Ne 38). [Ip 9ToM MbI HMeJIH B BUY HaJIHuHe WWHpOKOrO CeKkTpa M1 
HHA Y TIaHKTOHOAHBIX pbl0. 

Tak Kak OTJ[€JIbHbI€ IWI@HKTOHHbIe OPraHH3Mbl OO/alaloT OUeHb KOPOTK 
NpOJOJKHTEIbHOCTHIO XKH3HH, aBa MO HECKOJIbKy reHepalluli B TeYeHHe OFHC 
rola, TO B IlJlaHKTOHE HelpepbIBHO MpOHCXOAHT HCUe3HOBeHHe OAHUX chopM (HK. 
HX TeHepalluH) WH MOABJeHHe Apyrux. 

Kpome Toro HeEONXOJHMO YYHTHIBATb TakKe CYIMICCTBYIOMME COXKHbIC H NO 
MaJIO H3y4eHHble TpouyecKHe B3AHMOOTHOIWEHHA MeXK AY OTACIbHbIMH rpymmal 
IJIaHKTOHHBIX (OpM. 

@MusvoNorMyuecKh HanOowee NOJIHOWeCHHBIM KOPMOM JIA pbIO, OUCBHAHO, § 
JIAe€TCA He KaKOH-IMOO OTJebHO B3ATbIM BU WwIaHKTOHA, a Webi KOMMe 
BujoB. Ilosromy HauOombuMH HMHTepec MpecraBaeT U3ByYeHHe TOTAIbHO 
(WIaHKTOHA. 

Bmecte c TeM JIA BbIACHEHHA TPHYHH Ce3OHHBIX KOJIeOaHHi NOOwHH pbI 
lipeAcTaBAeT WHTepec WuddepeHuupoBanHoe usy4yeHHe OHOXHMUYeCKOrO ¢ 
CTaBa OTJ€JIbHbIX BUJOB NwIaHKTOHa C YYeTOM H3MEHAIOWIMXCA Ce30HHbIX Me 
BHAOBbIX B3aHMOOTHOIeHHH B MJIaHKTOHe. 

PesysbTaTbl U3yYYeHHA COMepKaHuA OpraHuyecKUX BelllecTB (KUpa, Cedl 
H YIvJIeBOJOB CYMMAapHO) B IWlaHKTOHe 3a yKa3aHHble TOsbl NpelcTaBJeHbl 
pyc. 

Kak BuHo us puc. 1, nmaHKToH B 1954 r. xapakTepu3yercsa NOCTOAHHBIM 
BbICOKHM COJepxKaHveM OPraHHyeCKOrO BellleCTBa, YTO MOXKET OLITh OOBACHE 
Pa3BHTHeM B STOM TOY TlaBHbIM OCOpa3som xXOMORomMOOUBEIX cbopm Copepo 
(Calanus helgolandicus un Pseudocalanus elongatus) u Sagitta, OTJIMYAIOINAX 
BbICOKMM COfep2KaHHeM OpraHH¥eCKHX BelIeCTB. 

I]naHKton, coOpaHHbii B 3uMHee Bpema 1954 r., Kak y KPbIMCKHX, TaK PF 
KaBKa3CKHX Geperor, XapakTepu3yeTcA OOJIbUIMM CXOJCTBOM NO cojepxKaHl 
BOMbI, OPraHHYeCKHX BeMeCTB M 30/bI. ITOT NAAHKTOH OGaaJl BEICOKHMH KOpy 
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foIMH KaveCTBAaMU: KOJIHYCCTBO OpraHHyeckHX BellleCTB B MpoOax KoMeGas0cb 
80 qo ~ 93% Ha cyxoli Bec. 

| Pupponornueckas XapakTepHcTuka ceBpepo-3anaqHoli uacra Uepnoro Mops, 

jouyuennas B. C. BoabwakoBbim wa ocHoBaHHn OOpa6orKu MaTepwasioB Ozec- 

WKOH OMOJIOrM4eCKOH CTaHUMH, NoKasbiBaeT, UTO B TeYeHHe BeCeHHe-seTHEerO 


jpemenu 1954 r. NpovicxoZusO MouIHOe BTOpP2xeHHe MOBEPXHOCTHEIX BOI C OT- 


OCHTEJIbHO BbICOKOH COJIEHOCTHIO 

15 — 16°/,9) or mbica Tapxan- % 
KyYT B pavoupr OnecckohH 6anKn, 
RIOTS JO npHOpexpa Llaravos. 
OJICEHOCTb B 3THX paHOHax Oblia 
ma 3—4°/,. BbIle, YeM BCHeLy- yl 
pujeM 1955 r., w Ha TaKy!o xe 

SCJIMYHHY BbIle CpeqHeH MHOTo- 60 
herneli COJIEHOCTH, 4TO H CcHo- 

ROOCTBOBaIO pasBuTuIO TUNHYHO)}|6 
MepHOMOpcKHx (opM 300mMaHkK- 
TOHa K, Hacdopor, co3aio HeOsa- 
ONPHATHbIe YCIOBHA DJIA PpasBH- 3 
HA COJIOHOBATOBOJHHIX H TerVJIO- 


t 


| 
MOOUBEIX (opM WaHKTOHA, qato- a a a a aa a 
MMMX SHMOIOB OOBIMHbIe rosbl B ITOH Mecauol 


acTH MOPA MaCCOBYIO BCIIBILLKY : 
Puc. 1. V3menenua cofepxanna ‘ opraHnyeckux 


aa... n BemleCTB B MVJI@HKTOHE cCeBepO-3allaqHOH yacTH 
JIaHKTOH, PaSBHBaBIUHMCH B  eppyoro mMopa 3a pasM4HbIe rope (B mMpouex- 
€PHOM MOpe B 3HMHEe-BeCeCHHHH tax na cyxow sec): J — 1954 r., 2—1955 r., 


nepvon 1955 r., o6maqan BbICOKHM 3 — 1956 r. 
Ofep2%kaHHeM oOpraHHyecKHx Be- | 
€CTB, HO, HaYHHas C HIOHA, OHO HaYHHaeT HeMpepbIBHO H Pe3KO CHHKATbCH 
B aBrycTe JOCTHIIO MHHHMyMa. 
B urose u aprycte 1955 r. B cepepo-sanagHon uactH UepHoro MOps HCKJIO-- 


1955 20g 1956 200 


Puc. 2. CesonHple KoneO6anua OvoxuMmUYecKOrO [cocTaBa 

waHKTOHa cCeBepo-3ananHoh uacTH Uepnoro mops B 1955 u 

1956 rr. (B MpouenTax Ha cyxoli Bec): J — 6eNKOBbIe BellecT- 
Ba, 2— yrseBoybl, d — 30a, 4 — Kup 


WHTeIbHOe PasBHTHe Mouyunsa AuaTomMoBan Bogopocab Rhizosolenia calcar- 
avis, KOTOPasd. COCTaBJAJIa OCHOBHYIO Maccy IlaHKTOHa; 3THM, NO-BUMMOMY, - 
H OOBACHAeTCA peskoe NakeHve KOJHUECTBA OPraHHYeCKNX EEMECTB HM yEemMye- 
HHe MHHepaJIbHBIX BeIIeCTB B NpoOax NaHKTOHAa, COOPaHHbIX B Hicse VM aBrycte. 
Yxaxem nonytuo, uro A. II. Bunorpanos (*) y Rhizosolenia calcar-avis us 
Kacnulickoro Mops O6HapyxKHJI OUeEHb BbICCKHM npolenT 3evibl (40—€60% Ha 
cyxoH Bec). 

Ecamu cof TemnepaTypHoro cKaukKa B ceBepo-3anafEck yactu Ueproro mops 
B 1954 r. (no MaTepvasam OjecckoH OnosorMuecKoH CTaHIM) JexKas Ha TVly- 


689 


6unax 10—15 , To B 1955 r. sToT col MpuxogMsca Ha rmyOuny Bcero 5—10 } 
ClelOBaTebHO, JIA pasBUTHA TeMOOOMBbIX H JIeTHUX OPM MaHKTO] 
B YCJIOBHAX BeCeHHe-JeTHero MepHoga 1955 r. oKasasacb IIpHroAHOH OUeHb H 
6oulbulad TOMA BOUL, B JBa-TpH pasa Menbuad, yem B 1954 uw 1956 rr., ¥ 
Hapsy Cc ApyrMMM UpH4yHHaMH, N0-BAAMMOMY, CbIrpaslO OTPHIlaTebHy!O Po. 
B pa3BHTHM 300NaHKTOHa B 195d r. 

B 1956 r. BeceHHHM HW HIOHBCKHM MIaHKTOH COJep2KHT BbICOKHM Mpolel 
OpraHM4ecKHX BellleCTB, KOJHYECTBO KOTOPHIX TajaeT B Mioe H MOCTHraeT M 
HHMYMa B aprycte. 3aTeM, y2Ke K OCeHH, CHOBa HaOwOJaeTCA yBeM4eHHe K 
sIMueCTBa OpraHHueCKHX BelleCTB B IaHKTOHe. 

M3MeHeHHA OTCIbHBIX Ppyll OpraHvuecKHX BelllecTB B TeYeHHe BeCeHH 
uleTHero H oceHHero nepHosos 1955 u 1956 rr. mpeycraBseHbI Ha pu. 2. 

Kak BHHO 43 puc. 2, B NmaHKToHe 1955 r. coqep2KaHHe Oe/IKOBbIX Belilec’ 
B lose HM aBrycTe ObIIO UpesBbIUaHHO HH3KHM, UTO CBUJeTeIbCTBYeT O Pa3sBHTI 
pacTHTeIbHBIX opm. Cojlep2kaHue %KUpa He MpeBbiuaio 2—3% Ha cyxou Be 
B TO BPeMA KaK COJep2KaHHe 30NbI JocTuraso 70%. | 

B 1956 r. cofep»xaHHe OeKOBbIX BeIeCTB B MJIaHKTOHe Jlaxke B aBrycre JI 
cruraio 40% wa cyxoli Bec, T. e. B YeTbIPe pasa Gosee, uem B aBrycte 1955 
Comep2kaHve XKupa B MaHKTOHe B JieTHHe Mecalpl 1956 r. OblO MOUTH B TI 
pa3a Oombue, Hexkew B 1955 r. MaxcuMasbHoe Ke KOJIMYECTBO 30/IbI, OOHAP 
2KeHHOE B WIaHKTOHe 1956 r. (27% B utoue), BCe Ke NPHMepHO B 21/, pasa MeHbIU 
yeM B aBrycte 1955 r. 

PesyibTaTbl aHasiv3a JleTHero MaHkTOHa A30BCKoro MOpA MpHBOAATCA 
tao. 1. 


MAG agiget 4! 


Buoxumuyecknit cocraB miaHkTona A30BcKoro Mops (B MpolenTax) ; 


Cyxoe BellecTBO 


lara mosa Paiion mopa Boa 
*KHD 6e0K yraepogbn | 30a | 
I 
4 VI 1955] Llentpanpnaa uacrs| 83,12) 3,68 | 48,62 | 19,22 | 28,48 | 
4 VII 1956) Bepnsaucxas xoca | 87,56] 7,70 | 67,34 16,33 8,63 


M3 ta61. 1 BHZHO, YTO KOPMOBbIe KavecTBa IIIaHKTOHa (KOJIMYeCTBO KUT 
MW OeIKOBbIX BeljecTB) A30BcKoro Mops B 1956 r., Kak MH NwaHKToHa Uepxol 
MOPS, OblJIH 3aMeTHO BbIllle, ¥eM B 1955 r. 

Takum o6pa3om, M0 coqepKaHuo OpraHv4ecKHXx BelLeCTB B NWIaHKTOHe 1955 | 
ObII HCKJIOUNTEIbHO HeOAaPOMpUATHbIM, KOPMOBaA 6a3a JIA MaHKTOHOSHb 
pbl6 B 1955 r. Obiia OveH GeAHOH; HCKOUeHHeM ABHIUCh tbeBpasb HM Map’ 
Kora CoflepxkaHve OpraHHuecKHX BeULeCTB B IJIAaHKTOHe Kak B BOCTOUHOM YaCI 


MOpA (KaBKa3cKoe NOGepexbe), TAK HW Y KPbIMCKUX GOeperoB ObIIO JOBOMbHO BE 
COKHM. 


Onecckad 6Honoruyeckan cTaHHa Tlocrynuno 
Vucrutyta ragpobuonornu 1 IV 1957 
Axagemiu uayx YCCP 


UHMTHPOBAHHAA JIATEPATYPA 


: 13. A. Bunorpajosa, Tes. Bcecoro3nH. copem. 10 H3y4eHHIO (PH3HONOTHH pbI6, 195 

; A. oa pea: ase ie mar ee a Hl is CCCP, 5 (1939). * A. TW. Ky coy 
Kaa, Tp. : 4). 5 1Mt 

ee ( ) KycmopcxKaa, Tp. Bcecoiosn. ruppo6uo. 
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0 T1poucxoxeHHaA. BMectec Tem u pac- 
IpoctpaHeHHe MHOrHX THXOOKeaHCKHX 
IpelcTaBuTeteH MIaHKTOHa, OCOGeHHO 
6uTaTeeH TpomMyecKOH O6NacTH, HyxK- 
aeTCcH B J\aJIbHeHlieM Uu3y4eHHH. 

T. E. Boymen (?) Botqenua Calanus 
ighti us Calanus tenuicornis Dana u 
OKa3aJI pacnpeleleHHe 9THX JBYX 
HOB Y THXOOKeaHCKHX OeperoB 
Mepuku. B HallieM MaTepHauie, coOpaH- 
OM C 9KCNeAMUMOHHOrO CyqHa «<BUTA3b» 

¢ mpombicnoBporo cyfHa «Hepna» B 
eHTAOpe — oKTAOpe 1955 r., TaKxe 
DbIIH OOHapy2KeHbl 06a BHA. 

Sajlaua HacTOAIlero uccieqoBaHHA— 
pocmequTb pacnpocTpaHeHue = Cala- 
us tenuicornic u C. lighti B ceBepo- 
anajwHouw uactu Tuxoro okeaHa. 
Calanus lighti B Hatem MaTepuasie 


Jloxnayp Akagemun nayr CCCP 
1957. Tom 116, Ne 4 


FHAPOBHOJOVH A 


A. K. TEMHPAX 


PACIIPOCTPAHEHHE CALANUS TENUICORNIS DANA 
HW CALANUS LIGHT] BOWMAN B CEBEPHOM 4ACTH 
THXOFrO OKEAHA 


(IIpedcmaeaeno axademuxom A. A. I puzopbeeom 27 XI 1956) 


MuTeHcHBHHIe OKeaHOsOrHyeckHe HCCJIeIOBaAHUA ceBepHoH yacTtH Tuxoro 
KeaHa CTABAT BOIpOC O BbIZeIEHHH OPraHH3MOB — HHAHKaTOpPOB BOX pa3JIH4HO- 


Puc. 1. Calanus tenuicornis (A) u Calanus 

lighti (5) u3 cepepo-3anafnok yacru Tuxoro 

okeaHa. O6ulHH Bu COOKy. a — camMKa, 0— 
camel 


Opowo oTAMYasca oT C. tenuicornis kak lo @opme Tema (puc. 1), Tak u 


O pa3Mepy: 
TIpomepeuo, Cpeau. AumHa, AmmJuTya KO- 
93K3. MM ne6aHHa, MM 
Calanus tenuicornis 
Camku 220 that?” 1,54—2,05 
Camupbl 71 TS 1,51—1 ,87 


Calanus lighti 


Camku 29 pass) 2,08—2,52 
Camupl 15 Zito Le a 


Takum 06pasom, B HalleM MaTepnaue C. lighti u C. tenuicornis He nepekpbIBatoT 


Ipyr fpyra mo pa3smepamM. 


VM ror u pyro Buy Membyue, em y OeperoB KamnopHun, WH HeECKOJIbKO yxKe 
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aMIUTY a KouleOaHHA HX pasMeposB. K corkaJeHHl0, HeACHO, KaKHe HMEHHO TIP 
MepbI T1pousBosuI BoyMeH Np oNpeseeHH OTHOMICHUA JVJIMHbI Tea K CTO Bi 
core, MOSTOMY Halll JaHHble He MOryT ObITh CpaBHUMbI C ero JaHHBIMH. Ho ki 
u B MatepHasie Boymeua, B Hatem Matepuauie C. lighti mo cpaBHeHuto C Cm 
nuicornis uMeeT Oovlee yAIMHeHHy!0 (opmy Teja. Hamu onpesesnsiacb MaKC 
MaJIbHad JWIHHa Tela, MpescTaBJAlollad CyMMY H3MePeHHbIX OTJeJIbHO JVIME 


Puc. 2. Pacnpoctpanenne Calanus tenuicornis (/) uC. lighti (2) B cepepo-sanannok 

yactH Tuxoro oKeana (3 — 06a Bua oTcytcTByioT). C!— ceBepHad u C2 — 

1OKHAA TpaHHIbl 3OHbI CMeLICHHA CyOapKTHYeCKHX H CyOTpomMYecKHX BOK 
(no JI. A. Tlonomapesot u K. B. Bexnemuuesy (2)) 


ieasloTopakca HW JWIMHbI aOOMeHa, H MAKCHMaJIbHaad BbICoTa WedasoTopaKkc 
OrHomeHve JWIMHbI Tesla K BbICOTe WedbasloTopakca paBHO BCpewHeM y CaM 
C. tenuicornis 4,3, y camuosp 4,5, y camox C. lighti 4,9, y camuos 5. 
Kak u y C. lighti u3 kamucopHutickux Bog, B Haliem MaTepuase y C. lighti- 
cpaBHeHulo c C. tenuicornis pesue BbIPaxkeHO JOp3asbHOe BOSBBILMeHHE Ha 32 
HEM Kpae TOJIOBBI. 

Pacnpocrpanenne C. tenuicornis u C. lighti B cepepo-3anagHoli uacru T 
XOro OKeaHa TipefcraBieHo Ha puc. 2. B Oxorckom mope u y KypuapeKxux o¢ 
POBOB COOpbI MWaHKTOHa MpoHNsBoLHNcs Jo 100 M, a Ha mpouux cTraHuMax 
500 m. C. tenuicornis pacnpocrpaHenen no BCcell o6lacTH HCCMeOBaHUa, OXE 
THIBAIOMeH CyOapKTHYECKHe (B OXKHOM UX YACTH) BOZHbIe MaCCbI, 30HY CMelleH 
cyOapkTuuecKux HM cyO6TponMyeckux BOR, CyOTponMyuecKkve BOAbI, a Ha CaMI 
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j|pattunx OXMKHDIX CTAHUHAX, BOSMO2KHO, H TPOMMYeCKYIO BOJHY!O Maccy (TepMH- 


Hionorua A. JJ. lo6popoaseKoro (1)). [pannubl 30HbI CMelieHHA abl m0 
| . A. ITlonomapepot u K. B. Bexnemumesy (7), ycTadOBHBIUHM CBA3b Me@XKIY 
PactipocrpaHeHveM BONHEIX MaCC MH HEKOTOPBIX IlaHKTOHHDIX OpraHH3MOB B Te 
Hike CPOKH, Koryla Obl coOpaH uM Hall MaTepvas. Uncsennocts C. tenuicornis 
| cyOTponmHwyecKHX BOJaX 3HauHTeJIbHO HWDKe, YeM B 30He CMeleHHA. B 30He cMe- 
CHUA OHA JOCTHIaeT HECKOJbKUX coTeH (oO 600) sK3emnIApoB nox 1 M? B 
Tosuye O—500 M, a toxwHee He MpesbiuuaeT 10—20 sk3emnmapos nox 1 m* 
Tose O—500 m. B OxorckoM mope ero 4HCJICHHOCTh TaK2Ke BBIIe, YeM 
cyOrponMuecKux BOsaX, HO TOUHbIX KOJIMYCCTBeHHbIX NWOKasaTeseH MOKa HET. 
oyMeH y Oeperos Amepuku Haxoguu C. tenuicornis Ha craHuax, pacnomoxKeH- 
BIX OT 9KBaTOpa Ho 10° c. um. Hu or 23 no 40° c. m. Takum o6pa3om, 3TOT BULL 
BCTpevaeTCA elle H B 9KBATOPHAabHOH BOAHOH Macce, HB KasucbopHuiicKom Te- 
HUM, IpelcTaBlAIOMeM TepexofHyt!0 30HYy, re BTOPHYHAA BOJHAA Macca yMe- 
peHHbIX IWMPOT NepexoquT B cyOTponMueckyw. 
Calanus lighti B Hatem MaTepuasie O6HapyXeH TOKO B OOsNACTH, 3aHATOH 
cyOTponwuecKoH BOAHOM Maccol, ero HeT B CyOapKTHYeCKOM BOAHOW MaCcce HU HET 
B 30He CMelleHHaA. UncaenHoctb 10—20 (go 50) sk3emnaapos nog | Mm’ B Tommie 
0—500 mM. Boymen Haxogus ero y Geperos KamucdbopHuu na HeEKOTOpOM paccTos- 
lquu OT Oepera. BOu3u GeperoB IpoHCXOAHT NOAbeM XOJIOMHDIX TIYOMHHBIX BOL 
KO); 4TO, BO3MOXKHO, H IpelaATcTByeT MOAXoy Kasanyca' K Geperam. lOxmuee, 
#8 palioue Henrpambuoit AmepHkH, rye pacnooxena SKBATOPMaJIbHaA BOMHAA 
acca, C. lightine o6Hapyxen. Takum o6pa30M, STOT BUA CBOMCTBeH cyOTpo- 
} imac Koii (BO3MOXKHO, H TPOMMYecKOH) BOAHOM Macce HM MOXET ObITh e@ HHAMKATO- 
|POM TIpH COMPHKOCHOBEHMH C cyOapKTHYeCKOH MW 9KBATOPHAJIbHOH BOJHbIMH Mac- 


} 


Bapocurste oco6u C. tenuicornis B HallieM “iaTepHa Te B 30HE CMelIeHHA BCTpe- 
YasIMCb B NpoOax MWwIaHKTOHA CO © 2 .: *T?" .apTHbIX I )PH3OHTOB OT MOBepXHOCTH 
10. 500 m. MakcuMaJIbHad KO'ileHTpalluA Ha pa3HE X CTaHIMAX HaOsIOJamacb 
48 100—200, 50 — 100, 25 — 50, 10 — 25 m. Cyror abix BepTuKaJIbHbIX Murpa- 
‘W4h pu cpaBHeHuH pacmpesle eHHA KaJIAHyCca Ha CTaHIHAX, B3ATHIX B Ppa3Hoe 
gpems CyYTOK, O6HapyxeHo "© Spo. B Kypo-Cuo C. tenuicornis orcyTcTBoBa 

xHux 50 mM. Makc’ MaIbHad KOHIUeHTpaluaA Hadsofasacb B 50—100 uan 
B 10 —200 m. B 30He c :eleHua TeMIepaTypa BOJbI Ha NOBEPXHOCTH Ha PasHBIx 
cTaHuuax oT 15 mo 25°, a B Kypo-Cuo 27—29°, u TombKo Ha riy6uHe OKOUIO 
100 mM onyckaetca fo 2i° Oue “HO, BbICOKaX TeMnepaTypa BepXHHX CJIOeB 
BOJIbI 3aCTaBIAeT KaIAHyCa VuYCTHTECA ruryOxKe. 

C. lighti, kak yxe oTMeyasocb, B 30He CMelueHHaA oTcyTcTByeT. B Kypo- 
Cuo C. lighti He Ob o6HapyxXeH B BepxHux 25 M. BBuay Malou 4MCJIeHHOCTH 
9TOrO BUa FOPH3OHT MaKCHMaJIbHOM KOHUeHTpaluu TpyAHO yKa3aTb. Ha GOovb- 
WWMHCTBe CTAHIMi OH Obi OOHAPy2KeH JIMIUb B ropHs0HTax 25 — 50 un 50 — 100M, 
‘HO Ha Tpex CTaHIMAX Obi u B ropu30HTe 200 — 500m. BeprukaJbHbIX CyYTOUHBIX 
“MurpaluH y Hero He OblIO OOHapyxKeHo. 


VUuctutyT okeaHosornu Tocrynua0 
Axkanemuu nayK CCCP 26 XI 1956 


UHTHPOBAHHASH JIMNTEPATYPA 


1A. 0. Mo6posnonapncKkuit, Bognple maccbi cepepHoh uwacra Tuxoro Oxeana, 
Jloxtopcxaa pucceptauna, MIY, 1947. ? JI. A. Tlonomapesa, K.B. Bekaemu- 
mes, JIAH, 109, Ne 4 (1956). %T. E. Bowman, Pacific Sci., 9, Ne 4 (1955). 
PH. U. Sverdrup, R. H. Fleming, Bull. Scripps. Inst. .Oceanorg. Univ. 
‘Calif., 4, Ne 10 (1941). 


> MEXAHHYeCKHM Pa3pbIBOM TKAHH, a OOOCOOIeHHeM KJeETOK KOJIeEONTHIA. Takoe 
cxOKeHve CTEHOK KOJeCONTHIA HaOsMOJalocb HAMM HHKe efO BepXYWKH Ha 
21—0,24 mm (210—240 p») Ha OokoBoli cropoHe, mpoTHBonoOxKHOH muTKY* 
IIPOTAXKCHHN HECKObKUX (OT 6 No 10) nocezOBaTebHbIX cpe3scB (YTO CoO- 
qapsissio YO—160 ») y Bcex nNpocMoTpeHHEIX MpOPoOcTKOB NWeHHUbI HM pxH. 
Kpome HeSOJIbWOH PasHHUb! B BeJIMYMHe, OTIMUNE y OTBEPCTHA KONeONTHIA 
IEHHILbI H P2%KU He HAaOsOJasocb. Tak Kak 3TO Y3KOe OTBEPCTHE B CTEHKE KC- 
CONTHJIA OOPasoBaHo COocOO/IeHHeM eFo KJIETCK, Pa3MePbI KOTOPHIX BOspactaior 
lO Mepe pocTa CaMOrO KOJIEONTHIA, TO HM Web YIIMHAeTCA, YBEIMYMBaA NIPHTOK 
mMocepHoro KHcJIopoya H LaBaxt CBOOOAHBI BbIXO NepBOMY 3eJIeHOMY JINCTY 
poxpiua. B nob3y Toro, YTO NepBbIH 3e/IeHbIii JIMCT BbIXOAMT Yepe3s TOTOBOe 
BepcTHe B KOJIEONTHJe, a He CaM paspblBaeT eFO, FCBOPHT U TaKCH (bakT, Kak 
WipeesieHHoe MeCTO BbIXOJa NepBoro JiMcTa — He Yepes BEPXYIWKY, re Obwio 
Int lerue MexaHnueckn TIPOPBaTb TKaHb KOJCONTHIA, a COOKY, HECKOJIbKO HWKe 
AepxyluKH HM BCera Ha CTOPOHe, NPOTHROMONOKHOH WHTKY. 
|| MusnosOrMdeckoe 3HaYeHHe HAHUNA OTBEPCTHA B KOJICONTHe MpOpcCcTKOB 
He BbISbIBAeT COMHEHHA, H, NO-BHJMMOMY, OHO CYLIECTBYeT He TOJIbKO Y MIMeHHIbI 
iq po%KH, HO MH Y KOJIEONTHIA NpOpocTKOB Apyrux 3/1aKOB. 


1P 
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Mockopckast CeJIbCKOXO3AHCTBEHHAA akayeMHA Tloctynuno | 
um. K. A. Tumupsa3esa TDP Veo 


UMTHPOBAHHAA JIMTEPATYPA 


| 18. C. Moxuanespexkui, P. A. Betauc, Kypn. uct. 6or. AH YCCP, Ne 13—14 
1937). * A. C. Monzunespekuit, OMOpHonorua noKpbirocemeHHbIx pacTennit, M3z. 
meyCCP, 1953. * J. Percival, The Wheat. plant, London (1921). * M.’C. Hi kos- 
mes, Tp. Bor. uyct. um. Komaposa, cep. VII, 3. 1 (1950). 


* Cropoua KONeOnTHIA, OOpauleHHad K MpOKaMOMAabHOMY NY4KY WeHTPabHOH 2KHIKH Nep- 
Boro 3emeHOrO JINCTA. 
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Jloxxaygn Akagemuun Hayx CCCP 
1957. Tom 116, Ne 4 


@PH3HOJOTHA PACTEHb 


tO. B. PAKHTHH, A. B. KPbIJIOB u K. Tr. FAPAEBA 


O PACHPEEJIEHHH HW MPEBPAWWEHHH METHJIOBOrO JPHPA 
a-HA®THJIYKCYCHOM KUCJIOTbI B KJIYBHAX KAPTO®EJIA 


(I]pedcmaeazeno axademuxom A. JI. Kypcaxoeoim 20 Vi 1957) 


Merunosblii spup %-HapTHsyKcyCHOH KHCJIOTbI Halles! WApOKOe IIpHMeHer 
Kak CpeNcTBO 3afepxKKH WpopacTaHua KiyOHeH KapTodesA pH AVJITebHOM 
XpaHeHuH HM TpaHcnopTupoBKe (!~%, *), Cpetw paya XMMH4eCKHX COCAMHEHE 
2alepxKUBaIOlUX MpopacTaHue kapTodeisa, MeTHJOBbIH Sup %-HadTHJyKC: 
HOM KHCJIOTbI 3aHHMaeT OCOOOE MECTO, TaK KaK TOJIbKO STOT NpenaparT pa3spel 
MuuuctepcTBoM 34paBooxpaHeHua CCCP Avia HCnOIb30BaHHA Ha MpoOAOBod 
CTBeEHHOM KapTodevie. oe: | 

CnekTpocboToMeTpHuecKHMH HCcJIelOBaHHAMH (*) ObINIO MOKa2aHO, YTO Me} 
JOBbIH Sup &-HapTHyKcyCHOH KHCJIOTHI, Nonaawuui B KyOHH KapTode 
Ip OOpasorKe UX STHM MpenapaToM, B OCHOBHOM KOHILeHTpHpyer1ca B Mepudep 
yeCKHX CJIOAX H KOKype. BcepAuesune KyOuHeH UpellapaT He Onl OOHapyme 
Tlomumo Toro, caM 10 ceOe MeTHJIOBbIH S*—UP %-HAaPTHJYKCYCHOH KHCJIOTHI B pek 
M@HIOBaHHbIX JIA OOPaOOTKH KapToesia NO3ax OKasaJicA Oe3BPeAHbIM JIA 3 
JIOR€Ka H 2KHBOTHBIX | 

Hamu Oblia nocTaBsleHa 3afa4ua H3y4HTb paciipeseleHue MeTHIOBOrO Ju 
a&-HapTHJIYKCYCHOH KHCJIOTbI B KIYOHAX KapTodeaA u MpoBecTH HaOsO,eHHe 
TipeBpallleHHeM 2TOFO MpellapaTa pu XpaHeHHu OOpaboTaHHbIx KwyOueH. - 

B cBoux HCCJIeqOBaHHAX MbI NPHMeHAJIM MeTHJIOBbIN SUP %-HaPTUYKC} 
HOH KHCJIOTHI, COMepKallHH B KapOOKCHIbHOH rpynne paqwoakTHBHbl yrsiep 
C4. Stor mpenaparT Onli CHHTe3HpoOBaH, Mo Hale mpocboe, IO. A. BackaKos! 
nog pyKosoycTrBom H. H. Menbunxopa. B KkayectBe onbiITHoro OO beKTa MCHOI 
30BaJIM Npopacrariolve KIYOHU KapTodein Bepsuxunren ypoxas 1953 r. B xa 
jylo KaMepy momemjasiu 10—12 kay6Hel c oOmquM Becom | xr. OnbIT npoxoy 
TIpH CONOCTaBJICHHH JeHCTBHA Pa3sJIMYHbIX TeMMepaTyp. B TeyeHHe BCero OMb 
KYOHM HaXOQUJIMCb MO BJIMAHHeM TapOB HCIbITHIBABLUIerOcA Mpenapata. 

B kauyecTBe KaMep, B KOTOPBIX KJIYOHH TOMBepraiucb JelicTBuIo map 
UCNOMIb3O0BaIH CTeKJIAHHbI€ COCyAbI EMKOCTHIO 110 6 JI, yCTaHOBJIeHHbIe B Te] 
BePHYTOM NOOXKeHHM Ha WiacTHHaxX 3 Wwekcurmaca. Kay6uu pa3smema 
B 9THX KaMepaX Ha CHelMaJIbHbIX CTeCKJIAHHDIX NodcTaBKax. Metunospli a¢ 
a&-HapTHJlyKCyCHOH KUCJIOTH, B3ATIK B KOMUecTBe 300 Mr, HaHOCcHJICa pH 1 
MOLWH MMKpOMHNeTKH Ha (UJIbTPOBabHy!IO OyMary, MOMO*KeHHYIO B Yall 
lerpu. OOnlas paqvoakTHBHOCTh B3ATOH O3bI Mpelapata Opa pasa 0,4 mC 
Orxpbiry1o 4ammky Ilerpw nomena nox cTeKAHHY!O MOfcTaBKy ¢c KIYOHAI 
SaTeM CTeKJIAHHbIM COCY repMeTHUECKH COeCAMHAMH C MaCTHHOH M3 NeKcura: 
UP TOMO MeHeseeBckol 3ama3Ku. Mcnapenue MeTusoBoro acupa c noBe] 
HOCTH CMOYeCHHOH UM PUJIbTPOBaANbHOM OyMarv MPHBOAMO K TOMY, 4TO Kye 
OKa3bIBaIMCb B aTMOC@epe, HaCbIINeHHOH NapaMH paHoakTMBHOrO Upenapa 
Kamepbl ¢ KJIYOHAMH Ha IpOTAxKeHUM BCerO BPeMeHH OMbITAa HaXOMMINCh BT 
Hote. Yepes KaxKyble 24 yaca yepes KaMepy MpoxyBanca Bosryx. Mocneqnuit 
WaBaJicH MPH MOMOWM HarheTaTeIbHOW rpywid B TeyeHve 35 Mun. Beutuanan 
MPOH3BOAMIM MOCpeACTBOM ABYX TPyOOK, OHA U3 KOTOPHIX OblIa BMOHTUPOBs 
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AHO, a Apyrad — B BepxHtolo YacTs cocyya. Bosqyx, 2BakyMpoBaBlUIMlica U3 
AMePbI, TIpoxowMN Yepes cucremy NOPOTHTeeH: COcyA ¢ KCHJIOJIOM, KOJIOHKY 
4aKTHBHPOBaHHbIM A PeBeCHbIM YrvieM (MPpHMeCHACMBIM JIA MpOTMBOra3oB), MasbIit 
| OOu/IbUIOH CocyAbI c 25% pacTBopoM eyKoro HaTpa. Keuno norsomal ocHOB- 
Wyio MaCCy MlapOB MeTHJ0BOro aPupa %-HaTuJyKCYCHOM KUCJIOTbI, OCTATOK UX 
jieopOuponancs AKTHBUPOBaHHBIM YIJIeM, WeOUHbIe NOFIOTHTeIH yAepxKuBaIM 
TNeCKHCJOTY. 

Moxuo ObI10 MpeqnoraraTb, YTO MeTHMOBbIM ScpUp «-HadTuyKcycHOH KUC- 
OTbI, MPOHHKaoulv B KYOHH B BHe MapoB, Mpespamlaerca B TKAaHAX B 
HapruslyXcycHy!0 KUCAOTY MU &-MeTHIHabtramus. Ecau janHoe mpespamenue 
MeeT MECTO, TO OHO AOM2KHO COMPOBOARAATLCA BHIeCHHEM YIVJIEKUCJIOTHI B pe- 
ybTaTe WekapCokcuiMpoBanua. Panee mpl yctanosuau (5), uro «-HadruayK- 
jycHast Kucaora, OyAy4H BBeNeHa B pacTeHue, NOABepraerca MpeBpallleHuio c 06- 
7a30BaHHeM YIJI@KHCJIOTbI 8a C4eT yrvlepoya KapOoKCHbHOM rpynubl. Cneqosa- 
pmbHO, HM B JaHHOM OMbITe MOXHO OblIO BHOHE OKHAATb, YTO MpeBpamenne 
feTHJIOBOTO apupa «-HapTHlyKCyCHOH KUCJOTHI ToxKe SyleT conpoBoxaTeca 
|pOlleCcOM JeKapOOKCHJIMpOBaHHA C BbIeeHHeEM paqMoakTHeHOH yrvieKHCJOTHI. 
| B MaJIbId WelOuHOH MOrMOTHTeb, UMelouuH PopMy KOHycooOpasHoH mpo- 
JMPKH, HaMBasoch 5 Mi 25% pacTBopa efKoro HaTpuA. YuorpeOusa TaKol 
jObeM WeIO4H, MbI HMe@JIH B BRAY NOyuaTb B MOrOTHTee MO BO3MOXKHOCTH 
FOHUCHTPHpOBaHHbIM pacTBOp OOpa3yiolleHcA COJbI HU, COOTBETCTBEHHO, MOBBI- 
N€HHY1O Ye@IbHY!O PaHOAKTHBHOCTb pacTBopa 9TOrO BellecTBa. Bombwo wWe- 
OUHBIM NOTOTHTeIb, BMeLaBLIHH 350 Ma 25% pacTBopa eqKoro HaTpa, mpel- 
ASHaaJICA WIA MOJIHOH OYMCTKM BO3yXa OT YIVIe€KHCJIOTHI, B TOM YHCe H pa- 
‘MOakTUBHOTO yrvieKHCJIOorO ra3a. 

Ilo oKoHYaHHM ONbITa MpPOM3BOAMIH MoAcueT pakuoakTHBHOCTH pacTBopa 
» MaJIOM NOPOTHTeNe, a H3 KIYOHEH KapTodesiA TOTOBUIH Cpesbl (TOJLMHOIO 2 MM) 
Ia NowyueHuA pawquoaBtorpados. Cpesbi BbICYWIMBaJIM B MeTaJJIMYeCKHX Hpec- 
aX M@XKAY HECKOJISKUMH CJIOAMH PUIbTPOBAJIbHON OyMarH U OeOH TOHKOH XJIOL- 
aToOyMaxKHoH TKaHbI. IIpeccbl 3ap aKa CeLyIOWMM OOpa3om. Ha Metayiainye- 
Ky!IO TlWacTHHKy HakJabIBaiH 8 c10eB PUJIBTPOBaIbHOM OyMaru HW Ha HUX OME 
Nou TKaHH. Ha TKaHb NOMELaJIM CbIPble Cpe3bl KJIyOHeEH KapTotbeia. SaTem STU 
pe3bI MOKPbIBaJIHCb OJHHM CJI0eM TKaHH H 8 MCTaMu Oymarn. CBepxy Oymarn 
OMelLaJIH BTOPy1O MeTaJIMMUeCKYIO MWaCTHHKY HW MJIOTHO CKMMAIH COepxKUMOE 
Ipecca pH MOMOLIM BHHTOBOrO 3a2%KHMa. SapA%xKeHHbIM TakKHM OOpa3om mpecc 
ljoMelaIM B Harpeth qo 105° TepMoctaT ia BLICyWIMBaHHA cpesoB. Ilo Mepe 
[OCbIXAHAA Cpe30B, MaCTHHbI Ipecca JONOHHTeIbHO CKMMAIM. ITO Realy 
(IX TOPO, UTOOH! U36EKATb CMOPULMBAHHA Cpesos. 

TlogroToBsieHHble TaKHM O6Pa30M Cpe3bl KIyOHeEH 3aKalbIBaJIM B KaCceTbI 
[a peHTreHoBcKyto MeHKy. [locie Mecs4HOK 9KCNO3HILMM PeHTTeHOBCKHe MVIeHKU 
ipospianu. J]ia Toro 4TOObI MOIHOCTbIO CHATb BCe COMHEHHA OTHOCHTE/IbHO 
lonayanuA MapOB pakwoakTHBHOrO MeTHOBOrO Supa %-HaTHyKCyCHOH Kuc- 
OTbI B MaJIbIM MOPIOTHTeb C CAKHM HaTPOM, B KOTOPOM JOW12KHa 3aepKHBATbCA 
aMOaKTHBHaA YIJIeKHCAOTA, MbI JONOHUTeIbHO OCYLIeCTBIAIM Cleqyrouue 
mepaiuu. CofepxKumMoe NOrOTHTeIA MOAKUCIAIH CepHoH KMCJOTOH M KuNA- 
wu B Tevenve 15MuH. BolyenMBulyi0cad pH 9TOM YIvIeKHCJOTY MormollaltH HOBOK 
opunel 25% pacrBopa e4Koro HaTpa B ApyroM norwioTuTeme. SaTeM CHOBAa Tlo- 
TOPANIH TO xe camoe. Cosep2kuMoe MOMIOoTHTeNA, B KOTOPOM HMewacbh pa- 
WOaKTHBHAaA Coa, BbIIMBaIM B dapdopoBylo 4alky M ynapaBanH Jocyxa. 
\OpasoBaBUIMlicA OCaNOK MpOMbIBaIu CepHbIM 3PHpoM, KOTOpbId ABAeTCA 
OpOWIMM pacTBOpuTeseM MeTHsOBOrO Supa «-HarusykKCyCHOM KUCIOTEI. Opup, 
OTOPbIM MIPOMBIBAaJIM OCaNOK, NOABeprasM UccefOBaHHIO Ha COMepxKaHue B HEM 
aluMoakTUBHOCcTH. YOeAUBUIMCh B TOM, 4TO OCaMOK He 3arpx3HeEH paMoaKTUB- 
OCTbIO 3a C¥ueT NlonayaHuA B MaJIbIM NOPIOTHTeb NapOB paqwoOakTMBHOrO Tpe- 
apata, WomMeulaiu 3—5 mr ocay{Ka Ha MeTasIMueCKHH TMCK M ONpeeAMM B STON 
ABeCKe PalMOAKTMBHOCTb, KOTOPad Moria OBITS oobycmoBseHa B 93TOM cuyuae 
OIbKO pakMOaKTHBHOM YreKHCOTON, BOSHHKINeH B pesy/bTaTe lipeBpaleHua 
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B KJYOHAX KapToeIA pakvoakTHBHOrO MeTHOBOrO 3c:upa a&-HapTHlyKCyCH 
Kucanoret. Tlogcuer payvoakTHBHOCTH Mpov3BOAMH Ha TOPILOBOM CueTHHI} 


om Temnepatypa xpaHeHHaA Uncio HMNYyJIbCOB Ha 

fee Ky6ueli, °C 100 mr ocaqKa 3a 1 MuHY 
20—25 446 ,0 
40-—12 167,5 
[5—6, OT 


TipopeyeHHblii ONbIT NOKasbIBaeT, UTO METHJOBbIH Sup &-HaPTHyKcCyCH 
KHCJIOTbI, IPOHHKHYB B KJIYOHM KapTodeiAx, nperepneBaeT XHMHNCCKHE MPeB] 
LICHHA C BbIJeCHHEM YIVICKMCOTHI 3a CueT LeKapOokcuMpoBaHuA. Kpome Toi 
KaK BHJHO H3 MpHBeeHHbIX JaHHbIX, C MOBbIMMeHHeM TeMMepaTyPb!l yKasaHnH 
ipeppallleHuxA WpenapaTa ycHMMBaIOTCA. OTO B CBOIO ONePeb CBUJETEbCTBS 
O TOM, "TO C HOBbIIeCHHeEM HHTCHCHBHOCTH O6MeHa BeeCTB YBeJIMYHBaeTCA 
CKOpOCTh IipespalleHHA MPOHUKWero B KJyOHH MeTHOBOrO Scbupa «-HaTi 
ykcycHoit KucuioTt. Een 2Ke yuecTb, YTo IpeBpalljeHve HasBaHHoro Scupa Cont 
BOMKLaeTCA B KOHI€ KOHILOB OcaGJIeHHeM ero (pPH3HOsOrHYeCKOl AKTHBHOCTH, Ci 
WOBaTeIbHO HM eFO TOKCHYHOCTH, TO, eCTeCTBEHHO, MOATBep*KMaeTcA CeJaHE 
paHee 3aKJIO“eHNe, YTO MPH YCHJIeHHH MHTeHCHBHOCTH MeTaCOM3Ma yCHI 
Baerca HM UpespalleHue MeTuNOBoro a apupa «-HadTHlyKcycHOH KHCAO 
(°,°). | 

TlomyyeHuble paqnoaBrorpadbl MOKa3bIBaIoT, YTO MeTHJIORBIN Sup «&-HadrTy 
YKCYCHOH KUCJIOTbI KOHICHTPHpyeTCA yIaBHbIM OO6pa30M B KOwRype HW NepHe 
PHUHIX COAX KTyOHEH. OTO 3akJIOUCHHE MOJIHOCTbIO COOTBETCTBYET PeSYJIb’ 
TaM paHee IIpOBeeHHbIX HCCeOBAHEH, Kacalouluxca cnlekTpodboromerpuueck, 
olpesxetenuli MeTHIOBOrO acdupa &-HadTuJIyKCYCHOH KHCJIOTHI B KJIYOHAX Kapy 
dens (4). Kpome Toro, paquoastorpadbl CBHeTeLCTBYIOT O TOM, UTO JaHH 
lipemapaT HakarJIWBaeTcA B NOuKaX HM COocyANCTOH cucTemMe KyOHel. 


VWuctutyT du3svonoruu pacTenuli Tloctynuno © 


um. K. A. Tumupss3epa 19 VI 1957 © 

Axanemuu Hnayk CCCP | 
HWMTHMPOBAHHAA JIMATEPATYPA 

170. B. Paxutun, IIpupoma, NM 5, 106 (1952). 210. B. PaxutTy 


A. B. Kpiaos, PyKopsoxcrso no 3sanepxke MpopacraHua KyOneH KapTodena mpu xX 
HeHHH HM TpaHcnopTupoBKe, M37. AH CCCP, 1952. #%10. B. PaxutTuu, ®usuon,. pa 
2, Ne 1, 84 (1954). 4B. M. Bangumos, A. WU. Ulren6epr, Tp. Uncr. pusn 
pact. um. K. A. Tumupsasepa AH CCCP, 8, B. 2, 351 (1954). 510. Bo. Paka 


A. B. Kppaos, @u3von. pacr., 1, Ne 2, 173 (1954). * 10. B. P 
cop. 6uo., 36, 3(6), 289 (1953). ( ) akKUuTUuH, Y 
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ZToraaygn Arkagemuu nuayr CCCP ONPETD, 
1957. Tom 116, Ne 4 es 


@®H3SHOJOlHA PACTEHHH 
P, X. TYPEL.KAA 


BJIASHHE CTHMYJIATOPOB POCTA WM BHEWIHEM CPE)IbI 
HA NIPEOMOJIEHHE MlOJIAPHOCTH Y 4EPEHKOB BUHOrPAJIA 
WM BUM 


(ITpedcmaeaeno axademuxom A. JI. Kypcanossim 27 VI 1957) 


PacrvTeJibHbl OpraHH3M MpelctaBaneT coOolt_ equHoe Weoe, B KOTOpoM 
JeJIbHbIC OPraubl HM YaCTH HAXOAATCA B MOCTOAHHOM B3avMOjelicrBuu. B ocHoBe 
Oro B3aMMOJeCHCTBUA JIe2KHT NOMAPHOCTh, MpPOABMAIOMAaACA, B Mopcbomoro-cu- 
OMOTHYCCKUX PasIHYHAX NOJAPHbIX KOHUOB (*,°). Pasmuunbimu BosselicTBu- 
MM, H3MeHeCHHAMM BHEWWHUX H BHYTPCHHHX YCAOBHM MOMAPHOCTb MOXKHO rpe- 

OeTb WIM CMecTHTD (*, °). 

H3yuenue ABJeHUA MOMAPHOCTH M ee CMellleHHe HavOoulee YOOHO MpoBosNTS 
a cTeOJleBbIX UepeHKax. CmellleHve NOMAPHOCTH NpecTaBAeT HHTepec Cc TOUKH 

peHHA OBMayeHHA MpolleccoM oOpa3s0BaHHA KOpHel H-MoOeroB Ha HeOObIMHOM 
ecTe. 
 B Janno pa6ore Opiia nocTaBsleHa 3aada CMECTUTb NOJAPHOCTb B OOpa3o- 
aHHW KOpHel y 3e/IeHbIX YePeCHKOB BUHOFpaya MH BULA C MOMOLIbIO CTUMY.IA- 
OpOB pocTa, TeMHOTHI WH HU3KOH NosoxKUTeIbHOH Temmepatyppl. Uepenku 
sHHOrpaya copra Pycckut Koukopz u Bunn copTt LIlonesKa pesaucb C 3eeHbIX 
lO6e€roB pHpocta Tekyllero rofia. YKOpeHeHvHe YepeHKOB NPOBOANIOCb B Nap- 
KaX B TemmMue. Cy6cTpaToM JIA YKOpeHeHHA CyAKM PedHOH mMecok. 

OmntT Neil: Bawa bwe -CTHMWYWUATIOPOB -“procTa Ha 
peohonmenuune nomapuHocTtnHu. O npeosomenuu nomapHocru y ue- 
CHKOB [IPH BO3JelCTBHH Ha HHX CTHMYJIATOpaMM pocTa MMelOTCA ykKasaHHA 
maurepatype ‘(°; 10,77; 79). 

SeeHble YepeHKH BUHOrpaya NorpyKasHcb BepXyWIKOH HIM OCHOBaHHeM 
pacrBop rerepoaykKcuHa KoHUeHTpauuu 200 mr/n Ha 15 vac. uepeHKH BHUIHH 
orpy2KaJlucb B pactrnsop MMK xKonllentpaluu 25 mr/a Ha TO %Ke Bpemsa. Y oOeux 
YIbTyp rerepoaykcnH umn MMK crumysupopanu KopHeoOpa3soBaHHe Kak y 
CHOBaHHA MIpu OObIMHOM MoCaKe, TaK H Ha MOpdosorMueckW BepXHHX KOHWax 
2peHKOB — IIpH Moca{Ke B MepeBepHYTOM cocTosHHH. Bes o6paborku cruMyas- 
)paMH KOPHH Ha MOpMoOrM4eCKHX BepXYUIKaX He OOpasoBasHce. 

Ponb CTHMYJIATOPOB POCTa B NPeOLOeCHHH MOMAPHOCTH y YePeHKOB 3aKVII0- 
4€TCA, MO-BHMMOMY, B Hapyllienuu oObmuHOro NepesBuxeHuA BellecTB. Toy 
IMAHHEM CTHMYJIATOPOB YCHJIMBaeTCA OTTOK MHTATeJIbHbIX BellleCTB K MeCTaM 
SpaOoTKH, B pe3yibTaTe uero Obicrpee useT OOpasoBaHne KopHel (°). Tynn- 
By (4) yaocb BbISBaTb Y JepeBAHHCTHIX YepeHKOB BUHOrpana OOpasoBanne 
)pHeli Ha MopcbomorMyecKHX BepXyWIKax Oe3 NpUMeHeHMA CTUMYJIATOpOB. Ofna- 
)B padote Alipasana u Kocrioxa (*), B KOTOpOM OMbITbI CTABHJIMCb 10 TOH Ke 
TOMUKe, LaHHbIe TynukoBa He NoATBepAusNCb. B onbiraxX 9THX ABTOPOB C Aepe- 
HHCTbIMH UepeHKaMM BUHOrpasa, HesaBMCHMO OT TOTO, KaK OHM ObINIM MOCTaB- 
Hbl, Ha CBeTY H B TeMHOTe, MOGeru COpas0BamHCh Ha MOPPoMOrM4ecKkHX Bep- 
MUKaX WH pOCsIM BBepX, a KOPHH OOpasoBaJIMCb y OCHOBaHHA M POCM BHM. 

Onrnt Ne 2 Bruvanwe NpeAbaputeaeiioro sat e m- 
PHHA MoOoGeroB Ha MAT€PHHCKOM PaCTe€HHH HAN 
apeSaHHBX YepeHKoOB. O nosOMKUTeMHOM JehCTBUM STHOMALMN 
3ATCEMHEHHA Ha KOPHeoOpasoBaHHe pacTeHH Mbl HAXOJHM Yka3aHuA yY MHOFHX 

12 699 


1 


apropos (*, °,1!). Ucxoga u3 paOoT STHX aBTOPOB, MbI NOCTAaBHJIM CBOeH 3aja¥ 
C HOMOL{bIO 3aTeMHEHHA MH CTHMYJIATOPOB POCTa CMECTHTb MOMAPHOCTb B OOpa 
BaHHH KopHeli y uepenkos. Ja 9TOH WemH MpoBosuocb 10-7HeEBHOe 3aTeMHeH} 
moGeros Mpupocta TeKyUlero roa Ha MATePHHCKOM PacTeHHH BALHAM HM BAHOrpa) 


Puc. 1. [lepepepHyTsie 3e1eHbie “vepeHKH BHHOrpaga copTa pyccKH KOHKOpd: 

a—cC moOerop, 3aTeCMHABLUMXCA Ha MATEPHHCKOM PacTeHHH H OOpaboTaHHbIXx reTe- 

poayKcHHoM, 6 — c moOeros, 3aTeMHABLUIMXCA Ha MATEPHHCKOM paCTeHHH, He OO- 

paOoTaHHbIX reTepoayKCHHOM, 6 — C HegaTeMHABIUMXCA MoOeros, OOpaboTaHHbIx 
reTepoayKCHHOM 


Ha modern JO BepXYIKH OfeBaJIMCb MaTep¥aTHIe MelIOUKU (BHYTPH UYepHI 
cHapyXH Oenbii), BepXylIkH moGeroB He 3aTemHsAucb. Ilocne nenpepbiBy 
\0-{HeBHOTO 3aTeMHeHUA NOGerM CpesasMCb BMeCTe C KOHTPO/bHbIMH MOGeral 
ae NOMBepraBliuMuca [pesBapuTeibHOMy 3aTeMHeHuIO. IlonoBuHa ONbITE 
4 KOHTPOJIbHBIX YepeHKoB OOpaOaTHIBalacb CTHMYJATOPaMU, ApyraA Moo 
Ha OOpaOoTKe He MosBepravacn. 

B ompire c BHUIHel MpeqBapuTembHOe 3aTeMHeHMe NOGeroB Ha MaTepHHC! 
pacTeHuH Ha Mpollecc KopHeoOpas0BaHuA HM CMelLeHHe MOAPHOCTH He OKa3 
HuKakOrO BAMAHMA. Y uepeHKOB BMHOrpawa, CpesaHHbIxX Cc npelBapuTen 
3aTCMHABLIMXCA MOOerOB Ha MaTepHHCKOM pacTeHUH, NpOUcxoxUNO Somee HHI 
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M3 ta6m. 1 BugHo, uto 
DPMaJIbHO MlocaxKeHHbIe uve- 
eHKH, HapesaHHble Cc m06e- 
DB, MOLBepraBlAxcaA mpey- 
PHTeIbHOMY 3aTEMHEHUIO 
a4 MATepHHCKOM pacTeHHH, 
aM OOJIbLIMH MpOWeHT yKo- 
eHeHHA HM Oovlee pasBHTy!o 
NOUKY KOPHeH, 4eM KOHT- 
OIbHbIC UEPCHKH, Kak B CJIy- 
ae OOpaOoTku rerepoayKcu- 
(OM, TaK UH Oe3 OOpaOoTKH. 
Kak noka3bIBaloT aHHble 
6. 1 u puc. 1, ofHO AMUID 
aTeEMHEHHE He BbI3bIBaJIO O6- 
a30BaHHA KOpHel Ha Moca- 
KCHHBIX B epeBepHYTOM M0- 
lOKeHHH Mopdoloruuecku 
PXHUX KOHIMaX YepeHKOB, HO 


JaTeMHeHHe cmoco6cTBoOBaJIO 
(Opas0BaHHlo KOpHelH, ecJIH 
epXVIUKH OOpadaTHIBaIHCb 
acTBOpOM TreTepoayKcHHa. 

SaTeMHeHHe 3esIeHbIX Ye- 
CHKOB BHIIHH UH BHHO- 
pala, B3ATbIX Cc moOeroB 


BapuauT onpita 


jaTeMHeHHe ue- | TerepoayKcuH 
PpeuKoB Bes rerepoayk- 
cuHa 
\OHTPOJIb Terepoaykcnu 
Bes rerepoayk- 
cHHa 


Uepenku nocaxkeHbl B NepeBepHyTOM 
100 KeHHH 


aremHenue ue- | I erepoayKcnu 
peHKoB Be3 rerepoayk- 
cHHa 
OHTPOsIb TerepoayKcuH 
Bes rerepoayK- 
cHHa 


)OpasoBaHve KOpHeli y yepeHKOB BHHOrpaya B 3aBUCH- 
OCTH OT HX 3aTeEMHeEHHA H OOpaboTKU reTepoayKCHHOM 


Uepeuxku NocawkeHbl HOPMAIbBHO 


§BHOC KOPHeoOpasoBaHHe, a pH BosTelicTBHH reTepOayKCHHOM H Oov1ee CHIbHOe 
felleHe MoApHocTu. Uepenku Bunorpara, cpesanupie 2 VII c 3aremuaBlxca 


Geros, 15 VII yxke o6pasoBanu KOpHH, YepeHKU 2Ke HesaTeMHABLIUXCH TObe- 
B HavaJId yYKOpeHsaTsca 19— 


popenen 15 VIII (cm. ra6n. 1). 


20 VII. Oxonyatenbuerit yuer pe3yJbTaTOB ObLN 


Ta6Oauna 1 


OOpasopanve KopHeli y s3eneHbIX uepenKos BuHOrpaqa 
B 3aBHCHMOCTH OT 3aTe€MHeHHA NOGeroB u OT OOpaboTKR 
yepeHKOB TreTepoayKCHHOM 


do: eh i) 
a5 Ze re 
on an 2. 
so oo ie} 
mS 2 < 
Bapwant onpita ont on 3 
B48 ie Es 
peole. | 88 
Tims one) Ae 
YepenkH nocaxeHH HOpPMAaJbHO 
IIpempaputemb- | TerepoayKcuy 93 |18—25| 3—14 
Hoe 3aTemHe- | be3 retrepoayk- 
Hue MoOeroB cHHa 93 | 3—6 118—25 
KoutTpoub TerepoayKkcuy 53 | O—8 | 0—8 
Bes rerepoayk- 
cHHa 03 | 3—4 | 7—12 


UepeHKH MocaxkeHBI B NepeBepHyTOM 
1OMOKeCHHH 


IIpenpapurenb- | Terepoayxcnn | 73 (12—14)10—12 
Hoe gaTemMHe- | Be3 rerepoayk- 
HHe mo6eroB cHHa 0) - = 
KoutTpoub TerepoaykcuH 40 | 7—10} 3—5 
Bes retepoayk- 
cHHa 0 — — 


pupocta Tekywlero roa, MpOBOAMJIOCb B TeuveHHEe 5 Hen B NlapHHKe, MOKPbITOM 
epHo Oymarow. [na 3aTeMHABLIMXCH 


rt KOHTPOJIBHbIX YepeHKOB CxXeMa OIIbITa 
Oblia Ta 2Ke, YTO NpH 3aTem- 
HeHHHM noOeroB Ha MaTepHH- 
CKOM pacTeHHH. 

UepeHku BHIUHM HE pe 
arHpOBaJIM Ha npeObiBpaHue B 
TeMHOTe. SaTeMHeHHe Ha 4e- 


Ta6Oauua 2 


ta = * 

BE | ge Z peHKaX BHHOrpasa oka3au0 
Bese] ga | & NOJOXKHTeIbHOe JelicTBHe H 
gq".| $2 | 2.  cnoco6crsoBano Oonee cunb- 
5£2| 52 | 42 HOMY KOpHeoOpasoBaHuio, HO 


6e3 MpHMeHeHHA TeTrepoayK- 
CHHa 3aTeMHeHHe He cnoco6- 
CTBOBaJIO TMpeooseHHio Mo- 
aapHoctu (Ta6n. 2). Y uve 
PeCHKOB, NOCaxKeHHEIX B Tepe- 
BePpHYTOM MO/IO%KeHHM, Te- 
TepoayKCHH cmocoOcTBoBas 
o6pa30BaHui0 KOpHeH Ha Mop- 
colorHueckuX  BepxylikKax 
3aTCMHABILUMXCA HW He3aTeM- 
HABWIMXCA 4epeHKOB, HO y 
3aTCMHABLUIMXCA 4epeHKOB 
mpollecc oOpa3s0BaHua Kop- 
Hei Obl Oojee HWHTeHCHB- 
HbIM. 


80 |15—20| 5—8 


80 | 8—6 |{10—12 
46 | 4—8 | 3—7 


46 | 3—4 | 7—10 


40 | 8—10| 5—6 


0 a= aa 
40 | 6—9 | 3—5 
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Takum o06pa30M, NpeBapuTebHoe 3aTeMHeHHe 106eFoB ay Fae Tepes 
BUHOrpaga 3aMeTHO ycHulMBaeT OOpasoBanve KOpPHeH MPH O BIUHOM 10 a 
4 B COWeTAHHH Cc TeTepoayKCHHOM crloco6cTByeT Oomee CHJIbHOMY CMelIILeH 


HeoOpas0BaHHaA. 
MOAPHOCTH KOp Pp Onnt Ne 3. Bau 


Ta6Ouuna 3 Helis ILO H VM XK C HooaG 

TeMnepaTYyPpH I 

O6pa30BaHHe KOpHeH y YepeCHKOB BHLIHH pasHOro nmpeohomeuue at 
pasmepa (B lpoueHTax) ns pHOCTH. Uepen 
BHHOrpaya HW BHI AO T 

JmMHa UepeHKOB, CM callKH Ha YKOpeHeHHe B 

eS Ipumevanue JlepxKUBaJIMCb Ip TeMIef 
ot Pa Type --5° B Teenie O THE 


pH cma6oM ocBellleHHu JI 
MHHeECIHeCHTHbIMU JIaMia) 
Oenoro cBera. 
MMK | 40 | 80 100 | Kopnu odpasosa- TIpocmorp ‘epenkoB -| 
Bes HMK 7 2H 33 JIMCb y OCHOBaHHA norpama vepes 91 nent am 
ue mocaqkKH MoKa3aJi, 4 
HH3Kaad TemMepaTypa B ¢ 
yeTaHHH Cc TerepoayKCHHi 


Uepeuku mocakKeHbl HOPMAJbHO 


UepenuKu nocakKeHbl B Ne peBepHyTOM 
lOO KeCHHH 


MMK 0 0 40 | KopuH  o6pa3oBa- “ 

Bes AMK 0 0 0 jucb Ha Moppo- COM€HCTBOBalia YCKOPeHt 
norHuecKN Bepx- Hpollecca  KOPHeoOpa3zoE 
HEM KOHILe HHA KH Oomee CHJIbHOR 


pocTy KopHel 10 cpaBHeHt 
C YepeHKaMH, OOpaOoTaHHbIMH TeTepOayKCHHOM, HO He HOMYYHBIUHMU HHS3Ki 
Temnepatypbl (puc. 2). Y uepeHkos, NocaxKeHHBIX B MepeBepHYTOM MOsOKeHH 
OHM2KeHHaA TeMIlepaTypa B Co“eTaHHH C TeTepoayKCHHOM BbIsBasa NOABIEH: 
KOpHeH OJHOBpeMeHHO Ha MOpd@ovIorMuecKH BepXHMX YacCTAX YePeHKOB HU) 
OCHOBaHHA. 

Uepenki BHIIHH Ha MpeBapHTebHOe NpeOniBaHHe IPH HU3KOH MOMOKUTeN 
HOH TemilepaType He pearupoBawiu. 

Onut Ne 4. BauwAuHune pa3Mepa wepeHKOB Ha Ape 
omoneuHe nOMAPHOCTH. B 9stom onpire u3y4alocb BAH! 
pa3Mepa YepeHKOB Ha Mpeosoenve NonApHoctu. B onbir Opamucb 3eeHE 
yepeHkH Bun Tloneska QMHow 4 cM, 8cmu 12 cm. Uepenku Kamo rpynr 
oGpaGaTbiBaIMcb: OfHa NOOBHHa pacTBopom MMK, a azpyraa — Boon 
BbICAKUBAIMCb B OObIYHOM MH NepeBepHYTOM NOOKeHHH. PesymbTaTbl OMBITC 
cBeeHbI B TaGw. 3. OTH WaHHbIe NOKa3bIBalOT, UTO Te %Ke (PaKTOPHI, KOTOPE 
CTHMYJIMpyloT OOpasoBaHHe KOpHeli y HOPMabHO OPHeHTHPOBaHHbIX YepeHK 
Ha Oa3aJIbHbIX KOHUax — JOCTaTOUHAad JMHa YepeHKOB, OOpaOoTKa CTHMYVIAT 
paMH pOCTa, BO3eHCTBHe 3aTeEMHeHHeM, HU3KOM MOOMKUTeEMbHOM TemMepaT 
pol,— cnoco6cTBy!oT Mmpeooulenuio NomApHOcTH OOpasoBaHHA KopHell y mep 
BePHYTHIX WepeHKOB. 


Tloctynusto 
27 VI 1997 


UMTHPOBAHHAS JIMTEPATYPA 
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Hoxnage Akagemun nayrx CCCP 
1957. Tom 116, Ni 4 


MOP®OJIOLH A 


JI. H. BEMLLMAH 


O HEKOTOPbIX MOP®OJIOTMHYUECKHX OCOBEHHOCTAX 
WECAPOK HW KYP-JIETFOPHOB 


(ITpedcmaereno axademuxom H. H. ll manveaysexom 5 I 1957) 


OObIKHOBeHHEIe, HIN cepbie, mecapku (Numida meleagris L.), mpuHanne- 

ame K cCeMelicTBy qdasanoBbix (Phasianidae), sABaaAIoTCA pORCTBeHHHKaMH 

WoMamHux Kyp. B oTtanmune oT noceqHHX, WecapKH 3Ha¥UHTeIbHO MeHbIUe U3- 
MeHHAHCb [10 BJIMAHHeM OjOMaivHHBanHA (2). 

Tukue wecapku xopouio OeraioT i YacTO JeTaIOT, YTO HEOMHOKPAaTHO OTME- 
Yau UcceLoBarelu, BUeBWIHe STHX ITH Ha Ux pomuue (7 *). Jlomauinue we- 
CapKU MONHOCTbIO COXpaHHJIH CMOCOOHOCTh K ObICTpoMy Gery H, B MeHbileM cTe- 
TleHu, k nosery. IIpuxogustocb HaOm0RaTb, KaK WecapKH NOAHUMAaJINCh B BO3YX 
¥ JieTeIM Ha BbIcoTe 5—10 mM. Onu npovietamu, He Kacascb 3emMIM, Oomee 200 M. 

IIpencraBiasio HHTepec YCTaHOBUTb, OTpaxkaeTcHh JH CMOCOOHOCTb Jo- 
MallIHHX Wecapok K ObicTpomy Oery H NovleTy Ha BeIHUMHE MU CTPOeHHH pyHbIX 
(m. pectoralis) u HoxHbIXx (m. tibialis anticus) Mpnul, y STHX NTH CpaBHUTeJIbHO 
C€ KypaMu. OTOT BoMpoc MouTH He OTpParxkeH B MHTepaType (°,”). 

J{na W3y4eHMA BeCa MBI Opasu ABYXJIeTHUX WecapOK-CaMOK HM OJHOBO3- 
PacTHBIX Kyp-JIerropHOB cpefHel Jit TaHHOrO BO3pacTa YUMTAHHOCTH MW 2%KHBOrO 
Beca, HaXOJMBUIMXCA B OJMHAKOBbIX YCJIOBHAX COJepxKaHWA uM KOPMMeHHA. 
IIruy 3a6usanu u orgeiamH ykKasaHHble mbuub!. [lp sToM OKa3asiocb, 4TO 
WecapKu OOMaaioT 3Ha4HTeMbHO Oolee KPYMHbIMU TPyAHbIMM MBILIMAaMH, Hexke- 
IM KYDpbl. 


earOwuvt-cauee 


Becosble noKkazaTeJIH HeCKOTOPBIX MbILUM y AByXJIETHHX 
IlecapOK-CaMOK H OXHOBO3pacTHbIx Kyp-JICTrTOpHOB 


LlecapKu . 
(5 rowos) Kyppt (5 rosos) 
TlokasaTeJIb 
Bea ae ee 


2KuBow Bec NTH Meper 
3a60eM PADS — 2129 — 
Bec mrui mocse o6ec- 


KPOBJIMBaHHA HW CHA- 
THA MepbeB 1980 |100,0 | 1980 | 100,0 


Bec rpyQHbIxX MBIT 406,3 | 20,5 |333,3 | 16,7 
Bec HOXKHbIX MBILIIL DUETS NPA sy Waa || aS) 
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Y BbIMeyKa3aHHbIX NTH ObWIM Tak2Ke NPOH3BeeHbl H3MePeHHA TOVJIMMH 
3JICEMCHTAPHbIX MBIINeYHBIX BOJIOKOH. ‘ cool 
KycouKH MbILUM, BbIPe3aHHble y KaxkKON HIT HME! cpa3y mocme 3a60 
cTporo ompeyeleHHOM mecTe, @ukcupoBasuch 10% pacTBopoM dopMaJIHE 
B TeyeHHe 3 mec. Ja NPHrOTOBJeHHA BPeMeHHbIX TpenapaTOB pacueHAd 
KYCOUKH MBIIIM Ha OTJCJIbHbIe MYYKH BOJIOKOH, OTJeJIAJIM UX HW MepeHOCHJIN E 
TIpefMeTHOe CTeKJIO B Kallio rauuepHHa. OObekT pacilenAH npenapoBam 

HbIMH HIylaMH Ha QJIEMeHTapHble MbILeUHbIe BOJIOKHA. 

H3MepeHHA TOJIMIMHbI BOJIOKOH TIPOH3BOAHJIHCh pH HeECOJIbUIOM YBeJIH4YeHH 
muKpockona (180x), ¢ TOMOIbIO OKyap-MuKpometpa. Karkoe oTebHOe B 
JIOKHO H3MepAJIM B Tpex MecTaxX H HCUHCJIAIM EO UCTHHHY!O CPpeAHIOW BeJIHUMA 
J{ia OHO NTHUbI Letamu no 200 TpoHHbIx H3MepeHHH TOJIMHHbI BOJIOKOH B rpy) 


x% A 
70 


60 


30 


40 


IO 


20 


10 


IR ee RENT Th PRS 
: 15.6 155 
Yuono denenud okyasp-mukpomempa Yuena Genenuu okyaspmukpomempa 


Puc, 1. Pacnpegenenve 9ieMeHTapHEIX MBILUCYHEIX BOJIOKOH MO HX TOJNMHHE B TpyHBIx (A) 1 
HOXKHBIX (6) mbluyax wecapox (J) Hu Kyp (2) 


HOH HW CTObKO 2Ke B HOKHOM Mblue. [Ipomepbr Wann cefytoulue pesy‘TaTE 
(ra6n. 2, puc. 1). 


Ta6Omuna 2 


TouIMHHa SvIeMeHTapHbIX MBILICUHBIX BOJIOKOH y WecapoK HM KYp-JIerropHOB 
(B MHKpoHax) 


Ipygupie mpimbl na for | HoXHpble MBILTBI Ijecapxu| Kypy 
CpenHaa 61,3 | 46,8 Cpequaa 61,3 | 60.8 
Mvyuumasipyaa 1525/0312 Muuumanbuaa 31,2 \ ode 
Makcumasipnaa 10952 | 78,0 MakcumavibHaa 109,2 | 93,6 


Ha6moeHusa MokasbiBaioT,4TO Bec PpYAHBIX MILLI y wWecapok Ooubue Hi 
23%, a TOJMMHa 9JIEMCHTAaPHEIX MBILWeYHBIX BOJIOKOH BBIIe Kak 110 OTHOCHTEJIb 
HPIM, TaK M NO aOcOsIOTHEIM NoKasaTenaM (Ha 31% B rpyAHBIX MBINIMAX HH: 
3,7% B HOXKHBIX MBIUNax), YeM y KYP-JlerropHOB, Ja H pele Konebanui 
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JUIMHbI BOJIOKOH y WecapoK sHauHTenbHO wpe. HanOomee oTueTIMBO 9TH 
3IM4YMA IPOABIAIOTCA B PpyAHbIX MbIWMAX, YTO, BEPOATHO, COBACHAETCA CO- 
aHeHvemM y lWecapok cmocoOHocTH kK osery. 


Bcecoo3Had CeIbCKOXO3AHCTBEHHAA Tlocrynuo 
BbICTABKa 4 I 1957 


UMTMPOBAHHAA JIMTEPATYPA 


1U. Jiapspun, V3mMenenve %XHBOTHDIX HW pacTeHHli B JOMAIIHEM COCTOAHKH, 1941. 

. Jiupuurcron, U4. Juspuurcton,  TIlyremecrsne no  Sam6esn, 1948. 
T. Creuan, B ze6pax Adpuxn, 1948. 4D. A. Bannerman, The Birds of Tropi- 
1 West Africa, 1930. ° B. Diirigen, DieGefliigelzucht, 1927. ° W. Chenevar d, 
intades et dindons, 1931. 7C. F. Langworthy, Farmer’s Bull., Ne 234 (1905). 


705 


Jloknaygp Akagqemuu nayk CCCP 
1957. Tom 116, Ne 4 


MOP®OJIOLH 


JI. 1. TATAPHHOB 
-MEXAHH3M JIBYDKEHWA ASbIKA BECXBOCTbIX 3EMHOBOJIHbIX 


(ITpedcemaeaeno axademuxom H. H. Ul maavzaysenom 5 I 1957) 


OG6meH3BecTHO, YTO GeCXBOCTHI€ 3aXBaTbIBAIOT MHILY MPH MOMOMM AsbIKa, 
OKPbITOrO KJIeHKOM CM3bI0O. 3a CHHHYHIMH HCKIOUeHHAMH (Rhynophrinus, 
ufo verneria) A3bIK y HHX IPHKpelieH K HM%KHeH YeNIOCTH NepeHAUM KOHILOM 

M TIpH 3aXBaTe MMULM MOBOpayMBaetcaA BOKpyr Hero mourn Ha 180°. Hexoroppie 
ABTOPHI MOJlaraJIW, YTO ASbIK BbIOPaCbIBaeTCA H30 PTa JeHCTBHeEM NOMSASHIYHOH 
MBI! (1), Tpyrve yTBepKaJvH, 4TO 3TO ABHKeHNE BHISbIBACTCA NOBbILUCHHeEM 
rypropa B JIMM@aTHuecKHX CHHYCAaX A3ZbIKa, OOYCJIOBJICHHLIM COKpalleHHeM co6- 
CTBCEHHOH MyCKyJlaTypbI nocuequero (7). Ilocae pa6otyr Taynna (°) crano o6me- 
IPHHATHIM, YTO A3bIK O€CXBOCTHIX BbIOPAacbIBaeTCA MeHCTBHeM TOMGOpomOUHO- 
ASBIUHbIX, A BTATHBAeTCA B POT JeHCTBHeEM NOAbASHIYHbIX MBIILLIII. 

OjHako HH OHO H3 TpeVIORKeHHbIX OODACHEHHH HEIb3A CUMTATb CBOOOLHBIM 
oT BOSpaxkenut. JleHcTBHTeIbHO, B MOMEHT, KOr/la A3bIK BbIOPOWIeH M30 pTa, 
30/I0OKHa MOAOOPOMOUHO-ASHIYHBIX MBI HLYT 3 ero Tela Ha3ay M BHUS (puc. 1), 
{UX COKPallleHHe OKO CMOCOOCTBOBAaTb BTATHBAHHMIO AZbIKAa, a He ero BbIOpa- 
BIBaHHIO. Kpome Toro, CoKpalleHHe MOAOOPOMOYHO-A3bIYHbIX MBI, BOJOKHAa 
<OTOPHIX MPOXOMAT TIaBHbIM OOPa3OM BAOb Tella AZbIKAa, OJKHO BeCTH K YKO- 
OUeHMIO NoceqHero. Mexyy TeM, A3bIK O€CXBOCTHIX IPH BbIOPacbIBaHHH yIH- 
if€TCH. ITO OOCTOATebCTBO ObIIO OTMedeHO ele Bbexepom (*), KOTOpbIH, xoTs 
1 OTBOJMJI OCHOBHYIO pOJlb B BbIOPaCbIBAHHH ABZbIKa NMOAOOPOMOUHO-ASbIUHbIM 
(bIUUaM, CYMTaI, YTO 3aHAA YACTb Tea AZbIKa BbIOPAaCbIBaeTCA TaBHbIM O6- 
430M MOM WelicTBHeM NonepeyHoro Myuka COOCTBeHHOH MYCKYJaTYPbI NocweL- 
lero. He moryT BbiOpacbIBaTb A3bIK H MOAbASHIUHbIC MBI; NpaBsa, YacTb UX 
30OJIOKOH IIPOXOAHT B Tee A3bIKa CHepeM Hasall HW MO*KeT MPHNOMHHMATH 3a- 
10l0 UacTb Tela A3bIKa, HO COKPallleHHe OCHOBHOH YacTH STMX MBILUI BeeT 
‘ BTATHBaHHIO A3bIKa B poT. HecocToxTesbHO HM MpelioweHHoe Teptorom o6bsc- 
leHHe JIBUKeHHM AZbIKa: MO TaHHbIM KMHOCbeEMKH IIPOOJKUTEIbHOCTb BbIOPAacbl- 
AHUA ASbIKAa Y CepolH xKaObl, HampuMep, He mpeBbiiuaeT 0,1 cex. (°), uTO Bo3- 
[OXKHO JIMS IPH YHCTO MbIILeYHOM MeXaHH3Me JBHKeHHA. 

Mb! IpMuWIM K BbIBOLY, YTO OCHOBHY!O POJIb B BbIOPaCcbIBaHHA ABbIKa Oec- 
BOCTHIX HIPalOT NOAGOPOAOVHO-NOMSASHIUHHIC MbILLIIbI, TOUHee, HX MeHaJIbHbIe 
OPH, IPUKpenMAoUlMecA K NOAGOPOROVHbIM KOCTAM HMXKHeH YesocTH. Bya- 
OapA B1aCTHYHOCTH XpAMeBOrO COeAMHeEHUA MOMOOPOMOUHbIX KOCTeH C 3y6- 
IMM COKPAallleHWe 2THX MbILI TOJI2KHO BECTH K HeKOTOpOMy H3rHOaHulo NoL6o- 
ONOUHOM YacTH HYKHeH democTH Bieped 4 BHU3 (puc. 1). Taxoe usrM6anne BBI- 
bIBaeCT BPallleHHe Tela AZbIKa, CBAZAHHOFO C MOMOOPOAOUHbIMH KOCTAMH CYyxO- 
KMJIbHOW LyroH HU TeIOM MOAOOPOMOYHO-ASHIUHIX MBI, MH MPMBOAUT K eFo BbI- 
pacbipanuto. Bo3MOxKHOCTb TaKOTO Me€XaHH3Ma MOXKHO MOKa3aTb Ha NpellapaTax 
WKHeH UeIOCTH HM AZbIKa OeCXBOCTHIX, CrH6aa MOMGoposounyio ywacTb HWKHeCH 
@IOCTH UNM HAaTATHBad NOLOOPOMOVHO-NONbASLIYHBIC MBI. OcynlecTEmenue 
TOTO MeXaHW3Ma [TOKa3bIBalOT KMHOCbeMKH cepol xa6bI (°,°), To KOTOpbIM 
blOpacbiBaHHe AZbIKa BCerfqa CONpoBoxkaeTcA MsrHOaHHemM TMoOopomounoh 
acTH HWKHeH uemocTtH. M3BecrHoe 3HaveHHe B BbIOPaCbIBAaHHH ASbIKa HMeeT 
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HM TepeMewleHue Briepel MOAbASHIUHOrO alllapata, Tak2%Ke OOYCOBIMBaeMoe He 
CTBHeM HOLOOpCAOUHO-NOAbASHIYHEIX MBI. [Ip sTOM NepemelllaeTcA Briepy 
MeCTO OTXOXKMCHHA MOWSASKIHbIX MBI, CBASHIBAIOWMX AZbIK C NOAbASHITHH| 
ammapaToM M HaTAPMBaloulMXCA Np BblIOpacbIBaHHH ABbIKa. i 

Mbt He CuHTaeM, YTO NOAOOPOAOYHO-ASHIUHbIe MBILLINbI HE HPpaloT HHKAak¢ 
pOuIM B JBHKeHHH A3bIka OecxBocTbIx. Mx cokpaleHve BeweT K TIpHNOAHHMAaHRy 
Tela A3bIKa Hal HUKHeL YeMIOCTHIO, UTO OGsIeruaeT ero JabHeMee BbIOpAachIB 
Hue IIpH cru6aHHH noxOopoxouHbIx KocTeli. MapectHy!o poJib noxqOopoxo4un 
ASHIUHbIC MBILUMbI MOrYT HIpaTb MU B MepBbiH MOMe€HT BTATHBaHUA A3bIKa B PO 
Oynako pemaiollad powb Ip BbIOpacbIBaHUN ASbIKAa IIPHHAaAeXUT HMCHHO TO; 
O6OpOAOYHO-NOASASHIUHEIM HM IPH BIATMBaHHH — NOAbASHIMHBIM MbILUMAaM. 

KocBeHHO Hall mpesCcTaBJeHHuA O JBH2KeHHH A3bIKa O€CXBOCTHIX NOATBEpPrs 
WaloTCA CPaBHUTeIbHOaHATOMHYCCKHMU JaHHbIMH O CTPOeHHH CHM@H3HAaJIbHC 
yaCTH HWKHeli YemOCTH y OesbA3bIUHbIX GOecxBocTbIx (cem. Pipidae). IIpencr. 


) 
} 
| 
! 


Puc. 1. Myckymatypa s3bika 6€CXBOCTHIX (cxema): J — Te0 
sbika, 2 — NOAbASHIYHAA MBIA, 3 — NOAGoposo4HO-A3sbI4- | 
Had Mbluta, 4 — ocHoBaHnue asbika, 5 — nol6opoxzounaa 

KOCTb, 6 —nOMO0pOMOUHO-NOASASHIUHAA MbILLAa 


BHTeIM STOFO CeMeHCTBa NHTAIOTCA B BOJe€ H 3aXBaTHIBAIOT TMULY YesOCTAMH 
CooTBeTCTBeHHO, OHH YTPaTHJIM A3bIK MH NOLOOpOAOUHbIe KOCTH, HW CHM@H3 HU 
Hel YeOCTH OOpa30BaH y HHX 3YOHBIMH KOCTAMH. OG6bIUHO OTCYyTCTBHe NOL6O 
POMOUHBIX KOCTeH Y NHNOBbIX CBASHIBAIOT C AKOObI WpeoOpa3s0BaHHbIM y HUX Mexa 
HH3MOM 3aMbIKaHHA Hapy2KHbIX HO3ApeH mpH AbIxXaHuH (7). OnHaKo, HO Ha 
IMM J\@HHbIM, Y WIMOpweBoH arywiKUH (Xenopus laevis) Hapy2xHbIe HOSApH 3a 
MBIKalOTCA, KaK U y OCTAJIbHbIX O€CXBOCTHIX, KPbIJIOBHTHbIM XPALIOM OOOHATEMIb 
HOH Kamicysbl. Kak u y Bcex OeCXBOCTHIX, alllapaT 3aMblIKaHHA HO3Apelt y MOP 
WeBOH JIATYIUKM IPHXOLMT B elicTBue MPH CMelWleHHH HWKHeH YemIOcTH BHepe 
H BBepX, OOYCJIOBJIGHHOM COKpallleHHeM rlaBHbIM OOpa3oM Mepesuel KpbWIOBUD 
HOH Mbuibt. IIpH stom cumMu3vabHad “acTb HHKHeH YeMOCTH HalaBNBae 
Ha [peQ¥eOCTHbIe€ KOCTH H BbISbIBAeT NPHNOAHHMaHHe NOcMeqHUX, Nepesaro 
IeeCA KPbIVIOBHAHbIM xpAuaM. JIA OcyllecTBJIGHHA BCeX STHX JelicTBUH cama 
CTOATEJIbHOCTh NOMOOPOMOYHHIX KOCTeHi He MMeeT OOMbWOrO 3HAYeHHA, UH HL 
oOocoOuleHHe y OeCXBOCTHIX MbI CBASbIBAeCM C paSBUTHeM CuewM@HYHOrO WIA HE: 
MeXaHH3Ma JBY2Ke€HHA ASbIKAa, a HE C MCXAHH3MOM 3aMbIKAHUA HaPyRKHbIX HOST 
pelt IPM AbixaHUH, KaK STO CObIMHO LemaioT B TUTepaType. 

CrpoeHve ssbika B JeTaAX 3HAYHTebHO BapbupyeT Y pa3sMHUHBIX GecxBe 
cTbix *. Y HanOoulee IPHMUTUBHEIX GecxBocTEIx (cem. Leiopelmidae) nox6opoyou 
HO-NOJbASHIYHAA MbIIINa OTXOAMT OT epelHeli YacTH WWaCTHHKH NOAbASHINHOr 
allapaTa, B TO BPeMA KaK Y OCTAJIbHBIX O€CXBOCTHIX ee OTXORKCHHE CMeEraerTe: 
Ha 3aHe-BHYTPpeHHHe OTPOCTKH TocseqHero (°). C 3THM CBA3AHO OTHOCHTEJIbHO 
YAIHHEHHe TOMOOPOMOYHO-NOASAZHIUHOH MBI, YTO JeaeT BOSMOXKHBIM Goule 
SHANHTCIbHOe CMeleHHe Biepel NOAbASHINHOrO aliNapaTa pH ee coKpalleHHl 
M TEM CaMbIM OOJleruaeT BbIOpacbIBaHHe A3bIKa. Y KPYTVIOA3ZbIMHbIX H UeCHOUHHI 


* Mbr ucceqoBa B STOM OTHOUMeHHU 18 BHROB 8 pofoB: Bombina (QKepsaHKa), Alytes 
(ka0a-MoBuTyxa), Xenopus (wmopuesas sarywKa), Pelobates (uecHounHta), Pelodytes (xpe 
cTopKa), Bufo (xa6a), Hyla (ksaxua), Rana (maryuKa). 
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em. Discoglossidae u Pelobatidae) noq6opoyo4uHo-a3bI4HbIe MBILIIbI He O6pa- 
T XapakTepHylo0 AA AryueK HW %KaO HeMapHyl0 OCHOBHY10 Hopunio. Y Kpyr- 
ASbIUHbIX, KAK HM Y XBOCTATHIX, [aBHaA YacTb ITOH MbILILI He Morpyxkaerca 
yOOKO B Te/lO A3bIKa, a CeLyeT BAOJIb BEHTPabHOM MOBepXHOCTH MoceqHero, 
asleIHAChb Ha PaCXOWAUIMecH palHalbHO BOJOKHA, JOCTHraloljMe 3aHero 
pax aspika. [lupaspraynble MBI! y KPYTJIOASBIUHBIX Tak?Ke ocTalorcaA nMap- 
IKIMH, TIPH4eM Y 2%KePAHOK OHH BXOAAT B TeO AZbIKa O1H3 ero 3aqHero Kpaa, 
PHMePHO Ha ypoBHe 3aqHel YeTBepTH NocteqHero. Y *KaGpl-MOBUTYXH 3aqHuii 
pall A3bIKa CTaHOBHTCa Oolee CBOOOAHEIM, H CpaBHUTebHO OombUIaA UaCTb BO- 
OKOH NOAbASHIUHBIX MBI 3arMOaeTca B Tele A3bIKa Ha3afq. Y YeCHOUHHIbI 
pecTOBKH yKe BIOJIHe BbIPaKeHO MPHKPeleHHe AZbIKa TepeHUM Kpaem, a 
ONbASHIUHBIE MBILILbI Ooee HIM MeHee CIMBaIOTCA, HO HellapHad OCHOBHAaA MOp- 
MA MOROOPOROYHO-ASHIGHHIX MbILU OOpasyeTCA JIMUIb y 2a6 (cem. Bufonidae). 
KBaKkll M JIaryuueK (cem. Hylidae u Ranidae) sta nopuuaA yrpaunMBaer BCAKHe 
€(bl MapHOCTH, NOOCKa XpAla, pa3sqemstoulad noAGOoposAoyHbIe u 3yOuHble 
OCTH, CTaHOBUTCA Oomee THOKOH, 4TO JonycKaeT Gomee pesKoe 3aruOaHHe HUXK- 
eH YeNOCTH, a Ha 3€He€M KOHIe A3bIKa OOpasylOTCA HallpaBseHHble Hasayl BbI- 
ocTbI — pora. CoorTBeTcTBeHHO, y JIATYIWeK HM KBaKUI ASbIK JOCTHraeT MaKCH- 
aJIbHOH MOBY XKHOCTH. 

IIpupeyenuble aHHble NOKa3bIBaIOT, ITO y Gomee MPHMUTHBHBIX OecXBOCTHIX 
cem. Leiopelmidae, Discoglossidae) myckyaTypa A3bIKa MIpHHIMMMaTbHO He 
TMIMYaAeTCA OT MYCKYJAaTYPbI AZbIKAa XBOCTATHIX, HMCIOIN[UX CBOOOAHHIN cnepelu 
i3bIK. Te@M CaMbIM CTaHOBHTCA BO3MOXKHBIM IpeANOO*KeHHe, YTO Maslad NOLBUxK- 
(OCTb A3bIKA IPHMUTHBHBIX OecxBocTHIX NepBudHa. McxoqHbim WA OecXBOCTHIX 
II CKOPee BCerO FPHOOBUAHLIN ASHIK, B MOMb3y YerO TOBOPUT H3BeCTHAaA CBO- 
joa He TOMbKO 3aHero, HO HW Mepeqhero Kpaw A3ZbIKa Y KPYIJIOAZHIUHbIX HM IH- 
jokOe pactipocTpaHeHue rpHOoBuyHoro A3bIKa y xBocTaTHIX. [IpuKpensmenne 
i3bIKa llepeAHHM KpaeM IIPOrpecCHBHO pa3BHBaJIOCcb yxKe B (usoreHese GecxBo- 
THIX 

Ucnomb30BaHue A3bIKa JIA 3aXBaTa IMUM He ABJIACTCA YEM-TO YHUKaJIbHbIM. 
JHO WIMpoKO pacipocTpaHeHoO y MPMMHTHBHbIX Ha3@MHbIX MO3BOHOUHbIX, B TOM 
ice Y MHOTHX Ha3eMHbIX XBOCTaTHIX. BbuomorMyeckH Takad PYHKUHA A3bIKa 
(OMIICHCHPYeT MaJIY1O MOJBUXKHOCTE FOJIOBbI 3EMHOBOAHEIX, CBAZAHHYIO C OTCYT- 
TBHeM Y HUX ile. Y BbICLUMX HA3CMHbIX MO3BOHOUHIX MOMOGHOe ynoTped.eHue 
I3bIKa BCTPe4aeTCA JIMIUIb B CHeMMAIbHBIX ClyYaAxX — HanpHMep pH LoOpiBaHun 
IMUM H3 3aKDPbITHIX yYO@KUM, Kak Y J\ATIOB, HIM Ke IPH MMTAHHU MypaBbAMH 
i TepMHTaMH. 


IlaneouTonoruyecKui MHCTHTYT Ilocrynuso 
Axayemuu HaykK CCCP By LU ey 


UMTHPOBAHHASA JIMTEPATYPA 


1A. Dugés, Mém. Acad. Roy. Sci. Inst. France, Sci. Math. Phys.,6 (1835). 7 M. 
iertog, Ann. Mag. Nat. Hist., 27, 74 (1901). % E.Gaupp, Anat. Anz., 19, 174 (1901). 
-H. Boker, Einfiihrung in die vergleichende biologische Anatomie des Wirbeltiere, 2, 
937. 50O. Barcley, Nature, 150, 376 (1942). ®M. Smith, The British Amphibia 
ind Reptilia, 1950. 7G. K. Noble, The Biology of the Amphibia, 1931. % E. Tre- 
wavas, Phyl. Trans. Roy. Soc., London, B, 202, 401 (1933). 
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. 
PH3ZHOJIOLH 


ll. A. KOP)KYEB u B. Tl. PTAJIKHHA 


KOJIMUECTBO KPOBHM HW FEMOPMJIOBHHA .B OPrAHH3ME TITHE 
B NEPHO HHKYBAUMM 
| 

OnHOi W3 BaxKHeHWMX BBITOJHACMBIX KPOBbIO PYHKUMH ABJIAeTCA ee [bIx! 
TelbHad dyHKuUNA. B Hacrosujee BPCMA HaKOIJIeH PA MakTOB, CBUeTeIbC 
BYIOWUX O HaJIMYHH TeECHOH 3aBHCHMOCTH Me2KY AKTHBHOCTbIO XKHBOTHOPO, €! 
MOTPe6HOCTHIO B KHCMOpore HU aeeKTHBHOCTHIO AbIXaTeMbHOH PyHKUHH KPOB! 
B YaCTHOCTH KOMMUCCTBOM KPOBHM B OpraHH3Me H KOJIMYeECTBOM TeMOrJIOOHE 
B KpoBH (3,4). 

CpaBHUTesIbHO-(pusHOsOrMyecKHe JlaHHble, KaCaloulWeCA KPOBH pa3JIHUHb 
PPYHM MO8BOHOUHBIX XKHBOTHBIX, CBUJCTEJIbCTBYIOT O TOM, YTO YeM BBILUe AaKTH 
HOCTb XKHBOTHOPO, YeM Ooulee NOABYXKHbIM OOPa3 WKH3HH XapakTepeH MIA Heri 
TeM OOJIbIe KPOBH B ero OpraH3Me, TeM BbILIe OOe€CHeYeHHOCTb OpraHH3Ma FP 
MOrJIOOHHOM. OHako STH pa3JIMUMA B KOJIMYeCTBE KPOBM HM FeMOrJiOOHHa CBO} 
CTBCHHbI HE TOJIbKO NpeACTAaBHTeJIAM PaSHbIX KPYMHbIX CHCTeMaTHYeCKHX pyr 
MO3BOHOUHDIX 2KHBOTHBIX (HallpHMep, PbIOb] H Ha3SCMHbie MO3BOHOUHbIe XKHBO' 
Hble), HO Y HEKOTOPbIX rpylll — OJHHM HM TeM 2Ke %KHBOTHHIM B pa3sHble NepHos 
OHToreHesa. 

IIpu usyuenuu Mopdo-u3zuosorMyueckux OcOGeHHOCTeH MIOAOB OBel, NOpoOr 
CoperckHH MepHHoc ObIvIO NoKa3aHo, YTO HauHHaA C TpeTbero MeCala BHYTP} 
YTPpOOHOH %H3HH, KOJIMYECTBO KPOBH yY HHX Pe3KO YBeJIHUMBaeTCA, OCTHLa 
MaKCHMYMa K MOMeHTY poxyeHua (°). OTH HaOOMeHHA HaXOAATCA B COOTBETC’ 
BH C aBHO H3BeCTHBIM (akTOM, YTO Y HOBOPORKMEHHHIX MJICKOMMTAIOMUX, B YE 
CTHOCTH Y YeIOBeKa, B KPOBH COJeEP2XUTCA OOJbILE IPHTPOWHTOB HW TeMoOrsOOuHE 
4eM B OpraHH3me MaTeph (13). Baio noka3aHO TaKXKe, YTO HE TOJIbKO COMepKaHy 
3PUTPOWMTOB HM FeMOrsloOuHa B KPOBH, HO HM OOMIee KOJIHYCCTBO KPOBH Y HOBOPO# 
J@HHBIX MJICKOMUTAIOUIMX 3HAYHTeIbHO OOIbUe, YEM B OpraHv3me matepu (7,8,> 
CorsacHo OJHOH TOUKe 3peHHA, HaMuNe OOJIbIUOFO KOJMYeCTBa KPOBU HM remMorsic 
OuHa B OPraHH3Me HOBOPOXKJeCHHbIX MJICKOMMTAIOWUX MpekCTaBAeT CJeNCTBU 
CilyuanHOro, YaCTHUHOFO TepexOfa KPOBH H3 COCYAOB WlalleHTbl B COcyAMCTY! 
CHCTeMy MWlOJa, a CaMa IWlalleHTa pacCMaTPHBalacb KaK «“9KCTPadIMOpHOHaIbHa 
TKaHb» (§).CorlacHo [pyro TOUKe 3peHHA, BbICOKOe OCHAallleHHe OPraHusma MIO} 
KPOBbIO H FeMOrJIOOHHOM CJleflyeT CUHTaTb CBOeoOpasHOK opmMoh mupucnocoé 
JleHHA K CHeWMPHYeECKUM YCAOBHAM BHYTPHYTPOOHOTO pasBHTHA, B MepByto OE 
pefb Kak cmocoO oOecneyeHHA OpraHH3Ma Toa KuCTOporom (°). 

B cBA3H C STHM ObIIO BLICKa3aHO MIpeMNOMOX*KeHHe, YTO y MIOMOB MIeKONUTAakK 
IMMX OpraHbl KPOBeTBOPeHHA, B TlepBylO OYepeb KOCTHbIN MO3P, OJIKHbI MMT 
MaKCHMaJIbHoe pasBuTve. Mmetoumecs sMTepaTypHble Manne (1,7) cBuyeresb 
CTBYIOT O TOM, YTO CKeJIeT HOBOPOKECHHHIX MIICKONMTAIOMIMX (COCTaBHOM YacTbI 
KOTOPOPO ABJIA€TCA KOCTHBIM MO3r, KaAK OUAr KPOBETBOPeHHA) HMCCT OTHOCHTEJIbH 
Oollee TAXKEIbI BEC, IPeBbUUaA B LBa-TpH pasa BeC CKe/leTa MaTepHHCKOrO Op 
raHH3Ma. 

EcJIM BepHbI 3TH NOJO2%KeHHA O HaJIMUMM TeCHOM CBA3H MexXy KOMMUeCTBO! 
KpOBM WH TeMorsoOuHa B OpraHH3Me, C OHO CTOPOHI, H YpOBHeM pa3BHTH. 
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TaHOB KPOBeTBOPeHHA Y MJICKONHTAIOWUX pH BHYTPHYTPOOHOM pa3BuTHUN,— 
pyrou, TO MOXKHO OKUaTb, TO y UpecTaBuTedel Apyroro kKwlacca BbICWWHXx 
3BOHOUHbIX — NTH, C HHbIM THIIOM SMOPHOHAJIbHOTO pasBHTHA, NpoTeKalo- 
MM BHe OpraHH3Ma MaTepH, JOJXKHbI OTCYTCTBOBATb OCOOeHHOCTH, XapakTep- 
ie Jit MJIEKOMHTAIOWUXx 

_Heticrputesbxo, mpoOsemMa oOecneveHHA opraHHu3sMa KHCJOpOxoM y MTHIL 
ilepHOd, SMOpHOHAJIbHOrO PasBUTHA HE CTOHT Tak CCTPO, KaK Y MJICKONUTAIOMX, 
OCKOJIbKy NOcTylweHHe KHCOpofa oOecneunBaeTCA HasHUneM GOONbWOrO KO- 
WYeCTBA NOP B CKOpJyne alia (HanpuMmep, 17000 nop B KyprHoM saline) (1%). To- 
OMY MOXHO OXKMNAaTb, YTO Y NTHIL K MOMEHTY BHIKeBa H3 Alia cofepxKaHHe 
poOBH H reMOrs0OnHa B OpraHu3sMe IITeHIa He JOJIKHO MIpeBbILWaTb COOTBETCTBYIO- 
ero YPOBHA B MaTepHHCKOM OpraHu3Me, Tak 2K KaK HM OTHOCHTEbHbIN Bec CKe- 
eTa He JlOJIKeH OBIT GovIbille BeCa CKeNleTa OpraHH3Ma MaTepH. 

B KayectTBe OObeKTa Hallero HCCeMOBaHHA ObIIM B3ATHI 3apOLbIIM Kyp No- 
OAL! Ceibi JerropH, YTOK NOpoAb! NeKMHCKaA UW 3epKasbHaA, UHeeK U rosmyOa. 
JAPOALIUH Wink HWCCeOBaHUA Opasucb B NMocweqHHe THA HHKyOallWH AMI U 
; MOMEHT BbIKJeBa. Onpexesa0cb KOJIMYeCTBO KPOBH HM reMormo6uHa, BEC CKe- 
leTa, MYCKYJaTypbl, KOKM MU APyrHxX opravosB saposbiua. KomnuecTBo KpoBH 
MpeAeMANOCb MeTOJOM 2KCTparupoBaHuA, remMorioOvH — remomerpom L[lelicca. 

OynoppemeHuo copmectHo c H.W. Uagaeson Opin mpoBeseubl onpelesenun 
OIHYeCTBA KPOBM, reMoroOuHAa, Beca CKeJleTa, MYCKYJaTYPbl, BHYTPeHHUX 
praHOB y B3POCJIbIX Kyp MOpOAb! Geb erropH (8 ocoGeli) u y MoMawiHUXx roy- 
ie (8 ocoGelt). 

HekorTopble H3 MOJIYYeHHBIX pe3yJIbTATOB TpelcTaBJeHb! B Tab. 1 u 2, u3 


Ta6nauua 1 


ConepkanHe ‘KPOBH Mw remMorsioOuHa y HeKOTOPBIX IITHO, B MOMCHT BBIKJIeBa 


Bec 9M6pnona, Cogepxxanne Kposu Cojepxkanue 


x Ps r remorvio6uHa 
FL 
B a 2 a ' d oie 2a 
uy, Topoza es © g & a, |®cz a5 
g = 5 eS pie |) Ea, se ae 
& % 3 % % © one 3 Pe 
S ©) sek Sle Ho 
©) o RK 2 oy Ss > oO a S 
{ae} fQ oO oe fa ES) mok 0 OO 
IbinieHoK Nopoyb Sebi ser- 
TOpH 20 55,4 45,6 34,6 1,33 2,50 3,41 6,4 1,8 
To xe 21 50,5 40,1 28,1 2,4 5,0 6,2 5,4 532) 
a 21 50,4 40,2 21,3 1,6 a7 4,0 6,6 2,6 
'TeHOK Me€KHHCKOH NOposbl 26 86,0 61,5 48,9 4,9 5,9 8,3 4,4 iy) 
a ; z 28 75,2 09,2 50,5 &,3 6,0 7,6 4,9 37 
= 2 28 71,3 62,9 49,5 4,3 5,9 eS 6,4 4,2 
»  8€PKaJIbHOH NOpopl yl 62,2 36,6 30,5 1,6 2,6 4,7 5,9 235 
5 . : 27 60,0 51,0 4h 5 2,6 4,6 5,4 6,7 3,4 
2 - és 28 50,1 | 44,0 drs 558 6,4 DD 
2 : . 29 444 BEY | 1,8 4,4 5,0 Bs 
THIODIOHOK 24 76,0 53,8 35,0 3,8 Deo 7,5 7,0 5,0 
i 21 Cha 61,2 49,0 3,0 4,1 One 7,7 3,8 
5 28 10,8 56,5 47,3 3,8 5,6 7,0 6,8 4,5 
‘omy6enoK 17 HDs 44,7 1,6 10,5 Boul 3,7 
ms 24 56,7 55,9 7,8 10,6 3,0 4,3 
. 27 416,0 115,9 5,6 5,4 OFZ 3,0 


<OTOPbIX BHJHO, YTO KOJIMYECTBO KPOBH B OpraHH3Me 3apoOfblllia Ha CaMbIX M03]- 
{MX CTAMAX MHKYOAaWHH MOUTH He OTMMYAeTCA OT KOMMUCCTBA KPOBH B OpraHu3me 
S3POCJIbIX THU. Tak, HalpHMep, y B3POCJIbIX Kyp KOJIMYeECTBO KPOBH B Opra- 
1M3Me COCTAaBJIAeT B CpeqHeM 4,3% oT Beca Tesla, ay WbINVIAT HaKaHYHE BbIKJIeBa 
3 cpemHem 4,4%. B oTHOWeHHH YTAT HM MHAOWAT CpaBHeHe HalwuX JaHHbIX O° 
JAPOMbIUUAaM C JIMTepaTYPHLIMH aHHbIMH NO KPOBH B3pocubIxX nTHI (°,7°, 1?) 
‘BUJIETEJIBCTBYCT O TAKOM 2Ke COOTHOIMCHHH, KaK MW NOJYYeHO HaMH JIA UWbINAT 
1 B3POCJIbIX KYp. 

Bmecte ¢ TeM BLIACHHJIOCb, UTO Y NTEHLOBLIX (royOu) 10 CpaBHeHHo C BBI- 
30J[KOBbIMM (KYPbI) UMeeTcHA Ooslee HH3KaA OOeCIeYeHHOCTbh reMOrslOOHHOM opra- 
{M3Ma IITeCHILOB B MOMEHT BBIKJIeBa, YEM B3POCJIbIX NTHIL. 


a 


Ta6Omuma 2 


OTHocHTe/bHbI Bec CKeeTa, Cepqua HU KpoBU (B MpoleHTax K Becy Teva) 
MH cOflepxKaHHe remMorsioOHHa B KPOBM HeKOTOPbIX BHOB MJICKOIMTAlOUlHx 


H OTHE 
Muaexonuraroulue Mruupt 
r% € Rx 
ain bie se) g | < 
z = S a5 S e 
g 8 rs) 26 x & 
Cxenet Hosopoxyenupie 30,0 18,5 18,0 20,5 10,0 10,6 
Bspocapie 13,0 7,4 8,0 6,3 9.52%) 10,2F* 
Cepaue Hosopox7eHHbIe 9,9 8,0 9,0 5,3 4,2 8,3 
Bspocupie 7,9 3,0 4,5 2,6 313") 13,07" 
Kposb Hosopox ,eHHEIC 6,8 _ 12,0 5,2 4,0 10,5 
Bspocapie 3,9 — 8,0 3,0 LARS A Se (DG 
Temo- HosopoxeHHple — — 1,8 (1,2 0,3 0,4 
rno6HH Bspocapie _ _ 0,8 0,4 Ona") de 3% 


* Jlannble movlyyeHbl copmMecTHo c T. BapaHosoi. 
** Tlannple momyyenbt copmectuo c H. MW. Yanaesoi. 


B ra6a. 2 npeqcTaBJieHbl CpaBHUTeJIbHbIe WaHHble MO KPOBM, FeMOrOOHH 
Becy CKesleTa HM CepeuHOMY HHeKcy Id HEKOTOPHIX MpekcTaBuTeseh THO 
MJI€KONMTAIOUAX. OTH aHHble MOKa3bIBalOT HaHOo/lee XapakTepHble  ocoOE 
HOCTH, CBOMCTBeHHbI€ BHYTPHYTPOOHOMY Pa3BUTHIO MMICKOMMTAIOWIMxX H IMOpP¥ 
HaJIbHOMY pa3BHTHI0 ITH. Y HOBOPOXKACHHBIX MJICEKONMTAIOWUX OTMeUaeTCA 3H 
UHTeIbHO Gomee BbICOKaA OOeCMeYCHHOCTh OPpraHH3Ma KPOBbIO HW FreMOrslOOHHO 
3HaUNTeJIbHO Oolee BbICOKHH OTHOCHTeJIbHBIM Bec CKeJleTa, B J{Ba-TpH pa 
TIPeBbILMAIOML4H OTHOCHTeIbHbIM Bec CKeleTa MATeEPHHCKOFO OPraHH3Ma, a Tak?) 
BlBoe Goslee BbICOKHM, 4eEM Y OpraHH3Ma MaTepH, CepAedHbIH HHMeKC. 

Y mTeHioB mofqoOHaa pasHulla OTCYTCTBYeT (BEC CKeseTa, KOJIMYECTBO KPO) 
B OpraHH3Me) HJIM JaxKe MMeIOT MeCTO OOpaTHble COOTHOIeCHHA (KOJIM4ECTBO TeM 
rvl0OHHa Ha E(HHUILy Beca Tesla, CepeuHbIM MHAeKC y NTeHWOBLIX). MuTepecuo, 4 
OpraHbl, He HMe@IOINMe OTHOUIGHHA K TpaHCciopty KuCopoya, y NTH HX MJleKon 
TalOUl4X IO Becy CyUeCTBeEHHO He pa3IM4aloTCA. 

Ham KaxKeTca, 4TO HavOosee IpaBHJIbHbIM OOBACHEHHEM HMeIOULUXCcA OCObe! 
HOcTeH KPOBH, COCYAHCTOH CHCTeMbI (Cepe4HbIM HHAeKC) M CKeJleTa NTH HW MJIeK 
MIMTatOllUX MOXKeT ObITb TOJIbKO IPH3HaHHe 3aBHCHMOCTH M@XKAY YAeJIbHbIM BECO 
9THX CHCTeM OpraHOB MH YpPOBHeM OOecnMeyeHHA OpraHH3Ma KHCJIOpOsOM. 


Uxctutyt moponornu xHBOTHBIX Moctynu0 
um. A. H. Cesepuosa 24 XII 1956 
Axafemuu HayK CCCP 
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